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Abstract.......... 
Perceived stress, coping and eating behaviours in Maltese adolescents:  
Developing an effective online intervention 
Daniela Cassola 
Prevalence rates of overweight and obesity in Maltese adolescents are amongst the highest in 
the world.  Stress-induced eating and dysfunctional coping skills have been linked to 
overeating and obesity. 
This study was undertaken in two phases.  Phase 1 examined the relationship between 
perceived stress, coping and eating behaviours in Maltese adolescents and devised a model to 
guide the development of an effective Internet-based intervention.  Based on the findings, 
Phase 2 developed ACES – a novel online intervention for the reduction of perceived stress and 
emotional eating in Maltese adolescents – and assessed its feasibility. 
In Phase 1, cross-sectional data were gathered from 79 Maltese adolescents using an online 
questionnaire with 6 self-report measures examining perceived stress, coping responses, 
eating behaviours, self-efficacy, physical exercise and social support.  Findings suggested that 
emotional eating behaviours can be decreased by reducing perceived stress and dysfunctional 
coping strategies (self-controlling and escape-avoidance) and increasing self-efficacy and 
functional coping strategies (seeking social support and planful problem solving).   
In Phase 2, ACES was developed and a feasibility study, with a one-group pretest-posttest 
design, carried out to assess the functionality, usability, perceived utility and acceptability of 
ACES and to test the design of a definitive randomized controlled trial.  Forty-six out of 125 
participants completed ACES.  Findings suggested that ACES is feasible and well-received by 
participants.  Preliminary effectiveness results provide additional support for the Phase 1 
findings concerning the variables that need to be taken into account to decrease emotional 
eating behaviours.  
This study has made significant contributions to the literature and offered insights into specific 
functional and dysfunctional coping strategies impacting perceived stress and eating 
behaviours.  It has produced an online intervention, which is a feasible avenue for the 
reduction of perceived stress and emotional eating, that could be built upon by practitioners 
and researchers, with potential implications for obesity prevention. 
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Glossary.......... 
Accepting responsibility - “acknowledges one's own role in the problem with a concomitant 
theme of trying to put things right” (Folkman & Lazarus 1988, p.7). 
Adolescence - refers to the teenage years from thirteen to nineteen.  It is viewed as a period of 
transition from childhood to adulthood that is characterised by morphological, physiological, 
and cognitive changes (McNamara 2000). 
Confrontive coping - “describes aggressive efforts to alter the situation and suggests some 
degree of hostility and risk-taking” (Folkman & Lazarus 1988, p.7). 
Coping - “the cognitive and behavioral efforts to manage specific external and/or internal 
demands appraised as taxing or exceeding the resources of the individual.” (Folkman & Lazarus 
1988, p.2). 
Distancing - “describes cognitive efforts to detach oneself and to minimize the significance of 
the situation” (Folkman & Lazarus 1988, p.7). 
Dysfunctional coping - strategies empirically associated with an inability to cope (Frydenberg 
& Lewis 2000).  
Eating behaviours - refers to three types of eating behaviours that are believed to be 
associated with excessive snacking, weight gain, and bingeing, namely, emotional eating, 
external eating, and restrained eating (van Strien & Oosterveld 2008). 
Emotional eating - eating in response to negative emotions (van Strien & Oosterveld 2008). 
Escape-avoidance - “describes wishful thinking and behavioral efforts to escape or avoid the 
problem” (Folkman & Lazarus 1988, p.7). 
External eating - eating in response to seeing or smelling food (van Strien & Oosterveld 2008). 
Functional coping -  “direct attempts to deal with the problem, with or without reference to 
others” (Lewis & Frydenberg 2002, p.423). 
Obesity - Obesity is defined as excess accumulation of adipose tissue under the skin as well as 
around organs in the body to an extent that impairs both physical and psychosocial health and 
well-being (James 2004).  Defining overweight and obesity is essential since their reported 
prevalence differs considerably depending on the criteria or cut-off points used for their 
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definition (The International Association for the Study of Obesity 2004).  There are different 
anthropometric measures for describing obesity.  In the current study, body mass index (BMI; 
weight in kilograms divided by the square of the height in metres) and waist circumference 
were used to quantify overweight and obesity status. 
Perceived stress - the degree to which situations in an individual’s life are appraised as 
(considered) stressful (Cohen et al. 1983; Herrero & Meneses 2006; Wichianson et al. 2009).  
The term “stressful”, in turn, is defined as unpredictable, uncontrollable and overloading 
(Örücü & Demir 2009). 
Planful problem solving - “describes deliberate problem-focused efforts to alter the situation, 
coupled with an analytic approach to solving the problem” (Folkman & Lazarus 1988, p.7). 
Positive reappraisal - “describes efforts to create positive meaning by focusing on personal 
growth.  It also has a religious dimension” (Folkman & Lazarus 1988, p.7). 
Restrained eating - eating less than desired to maintain or lose body weight (van Strien & 
Oosterveld 2008). 
Seeking social support - “describes efforts to seek informational support, tangible support, 
and emotional support” (Folkman & Lazarus 1988, p.7). 
Self-controlling - “describes efforts to regulate one's feelings and actions” (Folkman & Lazarus 
1988, p.7). 
Self-efficacy - a belief in one’s ability or skill to execute a particular behaviour or attain a 
particular goal (Dwyer & Cummings 2001). 
Stress - refers to an interface between the demands made on an individual and the amount of 
coping an individual believes is available to him or her.  It refers to the interaction between an 
individual and the environment (Cohen et al. 1995; McNamara 2000). 
  
20 
Acknowledgements 
“Piglet noticed that even though he had a Very Small Heart, it could hold a rather large amount 
of Gratitude.” 
A.A. Milne 
There are many people I would like to acknowledge for assistance in completing this thesis.  
Firstly, I would like to thank my supervisors Professor Anne de Looy and Professor Ray Jones.  
Thank you for your invaluable guidance and direction, for consistently going above and beyond 
the call of duty, and for always being focused on the solutions rather than the problems.  I 
would like to thank you for keeping the big picture in mind and helping me to grow as a Ph.D. 
student, a researcher and a person.   
I would like to express my appreciation to each and every one of the adolescents who took 
part in this research.  I would especially like to thank the adolescents who had the motivation 
and commitment to complete the Phase 2 study.  Thanks also go out to the Heads of School 
and group leaders who agreed to allow their students take part in the study. 
I also wish to acknowledge the financial assistance provided by the University of Plymouth.  
Without the studentship, all this would not have been possible.  I owe sincere and heartfelt 
thanks to Dr. Anne Roberts and Sue Alexander for believing in me and spurring me on, for all 
the fond memories of my M.Sc., and for making me look forward to returning to university.  
My thanks also extend to the Health Promotion and Disease Prevention Directorate, Malta for 
showing their support and interest in my research study.  Even though logistical issues did not 
allow ACES to be hosted on their Health Living Portal during the research period as they had 
wished, they still showed their support by endorsing the study. 
I would also like to thank family and friends for their ongoing support and encouragement.  
Thank you to my father-in-law for proofreading my work and spotting typographical errors.  
Thanks to Jodielin and Desley for being the best post grad student office buddies I could have 
hoped for and who I sorely missed when I moved back home.  A big thank you to all the 
wonderful people I made friends with through the university - to all those who made my time 
in Plymouth such a great experience, those who made room for me when I visited Plymouth 
after I had moved back to Malta, and those who were always there and looked forward to 
catching up over a cup of tea and cake as we shared hopes, fears and dreams…to Anas, to 
Claudy, to Jodielin and Alex, to Jodie and Jason…and to many more.  I will cherish these 
21 
memories forever.  Thank you to my Maltese friends for their emotional support and for 
always being there to put things in perspective.   
Thank you also to my parents for ‘knowing that I would always do my best’.  Thank you for 
teaching me the value of determination and persistence, for always insisting that I finish what I 
start, for instilling in me the drive to learn, and for being so proud of everything I do.  Thanks 
for all the meals you cooked and clothes you ironed when I was too busy, and for 
understanding that I am not the best conversationalist when I am stressed.   
Thank you to Toby, my little dog, for resigning to the fact that sitting at my desk meant that we 
could not play or go for a walk, and for understanding when I needed a lick to cheer me up.  
You are truly the best research assistant I could have hoped for.   
Finally, and most importantly, I would like to thank John, my husband, without whose practical 
and emotional support this thesis would have never been completed.  Thank you for the 
endless hours of keeping up with my moaning and whining, for accepting the impact of this 
thesis on our lives, and for making me laugh when it was exactly what I needed but the last 
thing I felt like doing…for believing in me during those times when I had lost faith in myself. 
  
22 
Statement of Contribution to Research Study 
The researcher, with guidance from the Director of Studies and the Second Supervisor, was 
responsible for all aspects of the research study.  These included, but were not limited to, the 
following : 
 Literature review for Phase 1 and Phase 2 
 Development of quadrant model (Figure 3) 
 Study design and methodology of Phase 1 and Phase 2 
 Preparation of the online questionnaires on LimeSurvey for Phase 1 and Phase 2 
 Applying to relevant authorities to obtain permission to conduct Phase 1 and Phase 2 
research studies 
 Data collection and data analysis for Phase 1 and Phase 2 
 Writing of all the content of the online intervention including the comic dialogue, 
interactive activities, and handouts for Phase 2 
 Creation of the comic slides using www.toondoo.com for Phase 2 
 Preparation of all the pictures used in the online intervention (e.g. in the handouts, in 
the interactive activities, etc) for Phase 2 
 Preparation of paper prototype of online intervention for Phase 2 
 Seeking sponsors for raffles  
 Briefing students during recruitment periods for Phase 2 
 Moderation of the online discussion board 
 Contributing to and facilitating discussion on the online discussion board 
  
23 
Author’s Declaration 
At no time during the registration for the degree of Doctor of Philosophy has the author been 
registered for any other University award without prior agreement of the Graduate 
Committee.  Work submitted for this research degree at the Plymouth University has not 
formed part of any other degree either at Plymouth University or at another establishment.  
This study was financed with the aid of a studentship from the School of Health Professions, 
Plymouth University. 
Conferences and presentations: 
May 2010, School of Health Professions, Dietetics and Health Research Group, Plymouth 
University, oral presentation 
October 2011, 5th DIETS/EFAD Conference (Dietitians Improving Education and Training 
Standards/European Federation of the Associations of Dietitians), Barcelona, Spain, poster 
presentation 
January 2012, School of Health Professions, Dietetics and Health Research Group, Plymouth 
University, oral presentation 
May 2012, 19th European Congress on Obesity (ECO2012), Lyon, France, poster presentation 
March 2013, School of Health Professions, Dietetics and Health Research Group, oral 
presentation 
 
Publications: 
Cassola, D., De Looy, A. & Jones, R. (2012). Stress, coping and eating behaviours in Maltese 
adolescents: Developing a model for an effective online intervention [Abstract]. 
Obesity Facts, 5(suppl 1), 195. (Appendix A) 
 
Word count of main body of thesis: 52,785 
Signed:  
Date: 7th October 2013 
 
24 
  
25 
Chapter 1: Introduction 
 
“Before beginning a Hunt, it is wise to ask someone what you are looking for before you begin 
looking for it.” 
A. A. Milne 
1.1 Introduction 
The current chapter describes the background and setting for this study.  It then discusses the 
justification for and need to conduct this research, as well as the purpose of the study. 
1.2 Setting  
The Maltese archipelago covers an area of 316 square kilometres and is situated in the centre 
of the Mediterranean Sea (Grech & Farrugia Sant’Angelo 2009; Department of Health 
Information and Research 2008).  This archipelago consists of three islands, namely Malta, 
Gozo and Comino (which is uninhabited).  The total population is around 413,000, making it 
the country with the highest population density in the European Union (EU) – 1,307 persons 
per km2 (National Statistics Office 2010; World Health Organization 2007). 
Despite the fact that Malta is in the Mediterranean, the population does not strictly follow a 
Mediterranean diet.  Dietary habits have been influenced by the almost 200-year long British 
rule as well as by the proximity to Italy and the cultural and commercial ties Malta has with 
this country (Piscopo 2004; Department of Health Information and Research 2008).  Malta’s 
long dependence on food imports and the advent of fast food chains have also had their 
impact (Atkins & Gastoni 1997; Piscopo 2004). 
Malta has shifted towards a westernised diet with an increase in the consumption of meat, 
milk and dairy products, eggs, vegetable oils, salt, as well sugar intake (confectionery and non-
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alcoholic beverages), and a decrease in the consumption of cereals (Bellizzi 1993).  Bellizzi 
(1993) provides two quotations that summarise the changes in Maltese eating habits over the 
years.  The first is from a report, written in 1839, for the British Government about the health 
of the troops in Malta which states that “the Maltese use very little animal food; bread, with 
the vegetables of the country, and occasionally a little fish, forms their principal sustenance” 
(as cited in Bellizzi, 1993).  The second is a statement written by the World Health Organization 
(WHO) in 1986, i.e. almost 150 years later, that maintains that – “the average Maltese diet is 
not a healthy one.  It is especially rich in fats and sugar and low in fibre.” (as cited in Bellizzi, 
1993). 
When it comes to physical exercise, “unfortunately [the Maltese population’s] relaxed 
Mediterranean attitude and hot climate does not induce one to practice much sport” 
(Department of Health Information and Research 2008).  Data collected in the 2005 
Eurobarometer on Health and Food (European Commission 2006) carried out amongst 20 
European countries showed that Malta had the lowest average walking time, the lowest 
average duration of physical activity during the day, and the lowest number of days with 
moderate as well as vigorous physical activity.  Another study reports that Malta has the 
highest level of physical inactivity (71.9%) in adults (15 years or older) out of 122 countries 
(Hallal et al. 2012) resulting in Malta being described by the media as the laziest country in the 
world. 
The poor diet, coupled with the apparent lack of exercise, undoubtedly has an impact on the 
health of the Maltese population.  In fact, as can be seen in Figure 1, diseases of the circulatory 
system account for around 39% of deaths in Malta (National Statistics Office 2010).  
Furthermore, the Maltese population has been identified as having a high prevalence of Type 2 
diabetes and associated metabolic syndrome co-morbidities, i.e. obesity, 
hypercholesterolemia and hypertension (Scerri & Savona-Ventura 2010; Department of Health 
Information and Research 2008).   
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Figure 1: Major causes of death in Malta in 2000 (National Statistics Office 2010) 
There is an increasing recognition that obesity is a serious medical problem as well as a 
contributing factor to life-threatening illness (O’Donnell & Warren 2004).  Obesity is a major 
public health problem in Malta, and it is believed that, unless tackled, obesity will cost Malta 
70,000,000 euros per year (Grech & Farrugia Sant’Angelo 2009) and the current trends will 
lead to an astronomical increase in morbidity and mortality from stroke, cancers, and ischemic 
heart disease (Grech 2007). 
1.3 The prevalence of overweight and obesity 
In developed countries, obesity has already reached epidemic proportions and it is also rapidly 
increasing in numerous middle-income as well as less-developed countries (James 2004; 
Erenoglu et al. 2006; Johnson-Taylor & Everhart 2006; Salazar-Martinez et al. 2006).  Evidently 
obesity is on the increase worldwide with data from 1995 reporting 200 million obese adults, 
rising to a reported 300 million in the year 2000 (Salazar-Martinez et al. 2006) 
Estimates of the prevalence rates of overweight and obesity in men and women aged 45 to 59 
(middle-aged) range from 5% in parts of Africa to nearly 80% in Eastern Europe (James 2004).  
diseases of the circulatory 
system 
neoplasms 
other causes 
diseases of the respiratory 
system 
external causes of morbidity 
and mortality 
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However, the obesity epidemic is not circumscribed solely to the adult population.  The 
prevalence of overweight and obesity among youth is increasing worldwide (Cole et al. 2000; 
Janssen et al. 2004; Salazar-Martinez et al. 2006).  Over the past two decades, the prevalence 
of obesity amongst adolescents has, reportedly, tripled (Neumark-Sztainer et al. 2006).  
Research has shown an annual increase in the rate of prevalence of overweight within the 
adolescent population e.g. 0.2% for China, 0.4% for the United States of America (USA) and 
0.5% for Brazil (Salazar-Martinez et al. 2006). 
The prevalence rates of overweight and obesity in Maltese adolescents are very high.  
According to the 2001-2002 Health Behaviour in School-Aged Children Study (HBSC), out of 34 
countries investigated, Malta has the second highest prevalence of overweight (17.5%, ±2.28) 
and obese (7.9%, ±1.62) youth, behind the USA (overweight [18.3%] and obese [6.8%]) 
(Janssen et al. 2005).  Decelis, Fox and Jago (2013) assessed the prevalence of overweight and 
obesity in 10 and 11-year-old Maltese children using objective measures with a nationally 
representative sample.  The researchers found that the prevalence rates (20.4% overweight 
and 14.2% obese) are higher than those previously estimated using self-reported height and 
weight, and second only to Greece out of all the countries in the world (Decelis et al. 2013). 
1.4 Overweight, obesity and health 
Obesity is a metabolic condition which is both complex and multifactorial (Butland et al. 2007; 
Larrañaga et al. 2007).  It develops from the interactions between predisposing factors 
(genotype) and environmental factors (Larrañaga et al. 2007).  The WHO has recognised 
obesity as being one of the top ten health problems (Davis et al. 2004). 
Numerous physical health problems have been associated with obesity.  The co-existence of 
type 2 diabetes and obesity has been frequent enough to lead to the creation of the 
expression “diabesity” (Astrup & Finer 2000).  Obesity has been associated with the 
occurrence of atherosclerotic disease and also many other metabolic disorders (Panagiotakos 
29 
et al. 2006).  Breathing difficulties (sleep apnoea), chronic musculo-skeletal problems 
(osteoarthritis of the knees, low back pain), cancers (breast cancer in postmenopausal women, 
endometrial cancer, colon cancer), skin problems and impaired fertility are other health 
problems that are associated with obesity (World Health Organization 1998). 
Children who are overweight and obese are at a greater risk of type 2 diabetes, fatty liver, as 
well as endocrine and orthopaedic disorders (Larrañaga et al. 2007).  Child obesity has been 
associated with several risk factors for developing later heart disease as well as other chronic 
diseases which include hyperlipidaemia, hyperinsulinaemia, hypertension, and early 
atherosclerosis, some cancers and also other alterations including psychiatric conditions (Cole 
et al., 2000; Larrañaga et al., 2007). 
It is likely that overweight children and adolescents remain overweight into adulthood (Pesa et 
al. 2000; Janssen et al. 2004; Singh et al. 2008).  At least 70% of obese adolescents will become 
obese adults (Robinson 2000; Reilly 2006).  Moreover, even in the event of subsequent weight 
loss that is sustained, there is evidence which states that adults who were obese during 
adolescence have an increased risk of mortality (Larrañaga et al. 2007). 
Being overweight has also been associated with considerable psychiatric morbidity and 
psychosocial well-being.  Especially amongst women, being overweight is strongly stigmatized 
by society.  This often leads to social isolation as well as reactive depression (Davis et al. 2004). 
The psychological and psychosocial consequences of being obese may, in turn, trigger 
emotional eating suggesting that individuals who are anxious and depressed use food in order 
to soothe a disturbed affect, thus, contributing to maintained obesity and even to further 
weight gain (Davis et al. 2004; Adolfsson 2004). 
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1.5 Factors associated with overweight and obesity 
Overweight and obesity can be said to have a strong association with certain types of diets, 
namely those that include large amounts of fats, animal-based foods, as well as processed 
foodstuffs.  The lack of physical activity during leisure time and leading more sedentary 
lifestyles (including spending a greater amount of time watching television) are other 
important factors.  The growth of what has been described as an obesogenic environment by 
many authors is also a contributing factor.  This term refers to the spread of fast food chains 
and vending machines, the increased acceptance as well as intake of snacks and processed 
foods, increased food portion sizes in restaurants, and an increased use of elements that lead 
to less physical activity such as television and computers (Salazar-Martinez et al. 2006).   
Researchers state that the development of obesity is the result of interacting cultural, social, 
psychological, behavioural and genetic factors (Adolfsson 2004).  Different factors, within a 
population, have been found to have an influence on eating behaviour.  These include age, 
gender, body weight, dieting, drinking, as well as social status (Erenoglu et al. 2006).  
Furthermore, people with different traditions, cultures or from different countries have 
differing beliefs with regards to the role of food as a means of promoting health (Erenoglu et 
al. 2006).   
It is evident that a broad range of factors influences obesity.  The obesity system map (Butland 
et al. 2007) provides a number of variables that can be divided into seven key themes: 
 the physiology cluster e.g. genetic predisposition, resting metabolic rate 
 the individual activity cluster e.g. physical activity level, parental modelling of activity 
 the physical activity environment cluster e.g. cost of physical exercise, reliance on 
labour-saving devices 
 the food consumption cluster e.g. portion size, energy density of food 
 the food production cluster e.g. cost of ingredients, societal pressure to consume 
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 the individual psychology cluster e.g. stress, self-esteem 
 the social psychology cluster e.g. TV watching, social acceptability of fatness 
 
Despite the multitude of factors that have an impact on obesity, the majority of obesity 
interventions target the reduction in energy intake, increased physical exercise and increased 
knowledge (Manzoni et al. 2009; Ozier et al. 2008).  Even though an energy deficit is necessary 
for losing weight, long term weight maintenance is difficult to sustain, therefore, other 
variables need to be considered (Ozier et al. 2008).  One such variable is stress.  Researchers 
believe that the relationship between food and stress needs to be taken into account (Manzoni 
et al. 2009; Ozier et al. 2008).  “Decreasing stress levels” is one of the potentially effective 
intervention points that have been identified (Butland et al. 2007, p.88). 
1.6 Stress, coping and eating behaviours in adolescence 
Long-term health behaviours and life-long health are influenced by the behavioural patterns 
that are established in adolescence (Casazza & Ciccazzo 2007).  Adolescence appears to be a 
time of life when key habits and attitudes that relate to the maintenance of a healthy body 
weight are established (O’Donnell & Warren 2004).  The eating behaviours adopted during 
adolescence are thought to have a notable impact on both immediate and long-term health 
outcomes such as eating disorders and osteoporosis (Neumark-Sztainer et al. 1998). 
Adolescence is viewed as a period of transition from childhood to adulthood that is 
characterised by morphological, physiological, and cognitive changes (McNamara 2000).  It is a 
time when significant demands, such as academic, personal and social dilemmas, are placed on 
young people and, for some, these demands generate high levels of stress.  Even though stress 
is a normal part of life, and many adolescents are able to manage it effectively, there are times 
when coping strategies are needed to manage stress (Cheshire & Campbell 1997).  An 
adolescent’s success at managing stress depends on the repertoire of coping strategies that 
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the adolescent has (Frydenberg & Lewis 1993).  Many coping strategies are established during 
adolescence; moreover, literature also indicates that adolescents between the ages of 14 and 
16 experience a slump in their ability to cope (Eacott & Frydenberg 2009).  This age group can, 
therefore, be considered a key target population for teaching functional skills as well as for 
health promotion (Eacott & Frydenberg 2009; Lohaus 2010). 
Stress has an effect on an individual’s health through changes in health behaviour, such as the 
types and amounts of food consumed, and not only through direct physiological processes 
(Wallis & Hetherington 2009).  It is associated with an increased consumption of highly 
palatable, sweet, high fat snacks and well as increased food intake (Wallis & Hetherington 
2009). 
Coping may serve as a mediator between perceived stress and health outcomes such as 
dietary intake in adolescents (Laitinen et al. 2002; Dinsmore & Stormshak 2003).  Dysfunctional 
coping (e.g. worry, wishful thinking, not coping, ignoring the problem, tension reduction, 
keeping to self, self-blame) has been linked to overeating, unhealthy eating and obesity (Fryer 
et al. 1997; Martyn-Nemeth et al. 2009) whereas, functional coping (e.g. focusing on solving 
the problem, physical recreation, seeking relaxing diversions, investing in close friends, seeking 
to belong, working hard to achieve, focusing on the positive) has been associated with healthy 
behaviours and fewer risk-taking behaviours (Steiner et al. 2002).  Researchers have, 
therefore, concluded that unhealthy eating behaviours and subsequent obesity may be 
prevented by teaching adolescents skills to decrease stress and to use more functional coping 
strategies (Martyn-Nemeth et al. 2009).  
There are three types of eating behaviours that are believed to be associated with excessive 
snacking, weight gain, and bingeing.  These are: 
1.  Emotional Eating – eating in response to negative emotions 
2.  External eating – eating in response to seeing or smelling food 
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3.  Restrained eating – eating less than desired to maintain or lose body weight (van Strien 
& Oosterveld 2008). 
 
Researchers found that children between the ages of 8 and 11 with high levels of dietary 
restraint consumed more snacks and a greater number of total calories when they experienced 
higher levels of stress (Roemmich et al. 2002).  This may lead to an increase in body weight and 
adiposity (Roemmich et al. 2002).  Other researchers also posit that restrained eaters, women, 
and overweight or obese individuals tend to consume a greater amount of food when stressed 
(Cartwright et al. 2003).  In another study, a significant positive relationship between 
perceived stress and emotional eating behaviour was found in 11 to 15-year-old adolescents 
(Nguyen-Rodriguez et al. 2008).   Since higher levels of perceived stress have been found to be 
related to higher levels of emotional eating, it is also important at this point to take into 
consideration that a high percentage of Maltese adolescents experience school‐related stress 
(Currie et al. 2008).  Out of 41 countries surveyed, Maltese adolescents who felt pressured by 
schoolwork ranked as follows: 5th place in 11‐year‐olds, 3rd place in 13‐year‐olds, and 4th place 
in 15‐year-olds (Currie et al. 2008). 
1.7 Internet-based interventions 
The use of the Internet for delivering health care interventions is increasing rapidly (Nanou et 
al. 2002; Griffiths et al. 2006).  The reasons for the popularity of this medium of delivery 
include cost effectiveness, increased user convenience, decrease in stigma, increased user and 
supplier control of the intervention provided, and effective provision of timely information 
(Griffiths et al. 2006).  The advantages of using the Internet are summarised in Figure 2. 
Given the widespread use of Internet in this day and age and the interest of children and 
adolescents in technology, researchers (Whiteley et al. 2008) believe that the Internet may be 
the way forward in effectively reaching youth in order to reduce overweight, prevent weight 
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gain, and tackle the obesity epidemic.  The use of the Internet as a medium for engaging youth 
in health promotion is also supported by other researchers (Skinner et al. 2006). 
Fridrici and Lohaus (2009) conclude that Internet-based interventions are a viable alternative 
to school-based prevention, particularly in the case of stress prevention.  This is because the 
willingness of teachers and governing bodies to implement prevention programmes in schools 
is low as these are viewed as “a loss of lessons” in an environment that focuses on academic 
performance (Fridrici & Lohaus 2009) 
 
Figure 2: Advantages of the Internet (Whiteley et al. 2008, p.161) 
  
In a multisite randomized controlled trial (RCT) evaluating the reduction of overweight and 
eating disorder symptoms via the Internet in adolescents, Celio Doyle et al. (2008) found that 
satisfaction with the program was quite high.  Based on their findings, the researchers suggest 
that Internet interventions are appealing to an adolescent population and that incentives or 
using innovative means (e.g. mobile phone text messaging) as reminders would improve 
adherence and outcome (Celio Doyle et al. 2008). 
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1.8 Summary and purpose of the study 
It is known that stress-induced eating and inadequate coping skills have been linked to 
overeating and obesity.  Taking into account that the prevalence rate of obesity in Maltese 
adolescents is high and that obesity is a contributing factor to life threatening illness, and in 
view of the literature available to date, it is believed that an investigation focusing specifically 
on the associations between perceived stress, coping and overeating in Maltese adolescents 
would be a logical step forward in providing more clarity within this area and help in 
identifying avenues for obesity prevention and management.  A clearer understanding of the 
interrelationships among these factors would facilitate the development of an Internet-based 
intervention that could be used to improve coping responses and eating behaviours and 
reduce perceived stress in Maltese adolescents.  In order to develop an effective Internet-
based intervention, however, the development of a model that links these factors is needed.   
This study, therefore, focuses on developing an effective Internet-based intervention for the 
reduction of perceived stress and overeating in Maltese adolescents.  It is carried out in two 
phases.  Phase 1 examines the relationship between perceived stress, coping and eating 
behaviours in Maltese adolescents and devises a model to guide the development of an 
effective Internet-based intervention.  Based on the findings, Phase 2 develops an Internet-
based intervention aimed at reducing stress and overeating and assesses its feasibility. 
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Chapter 2: Literature review 
 
“And now all the others are saying, "What about Us?" So perhaps the best thing to do is to stop 
writing Introductions and get on with the book.” 
 
A.A. Milne 
2.1 Introduction 
This chapter explores the literature pertaining to perceived stress, coping and eating 
behaviours.  It begins by highlighting the link between coping and health.  It provides a 
definition for stress as well as an overview of three different ways within which stress has been 
conceptualised.  The important role of coping as a mediator between stress and health 
outcomes is then presented.  The chapter continues by examining the three eating behaviours 
that have been found to be related to stress - emotional, external, and restrained eating.  The 
relationship between perceived stress, coping and eating behaviours is reviewed and an 
overview of intervention studies is given.  Possible moderating factors of the relationship 
between perceived stress, coping, and eating behaviours are examined.  The chapter 
concludes by providing a summary of the literature reviewed and presenting a model that 
portrays the hypothesised relationship between perceived stress, coping responses, and 
weight status in adolescents. 
2.2 Coping and health 
Extensive research has been carried out in the area of adolescent coping and its relationship 
with health-risk behaviour.  Previous studies have found that the lack of adequate coping skills 
puts adolescents at risk of poor academic performance, psychological distress, suicidal 
attempts, anxiety, depression, smoking, substance abuse, high-risk sexual behaviours, conduct 
problems, violence, poor metabolic control and a lower degree of diabetes-related quality of 
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life, overeating, unhealthy eating, eating disorders and obesity (Garcia 2010; Graue et al. 2004; 
Horwitz et al. 2011; Martyn-Nemeth et al. 2009; Fryer et al. 1997; Frydenberg & Lewis 2004).  
Researchers have found that, in response to a stressful situation, an adolescent’s use of 
functional coping strategies is associated with fewer negative outcomes than the use of 
dysfunctional coping strategies, such as less general health problems, less mental health 
problems and less eating and dietary problems (Elgar et al. 2003; Steiner et al. 2002).  If the 
coping skills of an adolescent can be improved, more positive health outcomes should, 
therefore, be expected as the adolescent would perceive and react to a stressor in a different 
manner (Garcia 2010).  Hence, improving coping skills should lead to a decrease in overeating 
as a result of stress.  To date, no research about stress, coping, and eating behaviours has been 
carried out with Maltese adolescents.   
2.3 Stress 
The term stress has been used as early as the 14th century to signify hardship, adversity or 
affliction (Lazarus & Folkman 1984).  Lazarus and Folkman (1984, p.2) comment that, as is the 
case with many words, the term stress  “antedates its systematic or scientific use”.  
There are currently three main models within which stress can be conceptualised.  These are 
the environmental/engineering model, the medical model, and the psychological/interactive 
model (McNamara 2000; Wilson 2002).  Out of these three models, the one that is most widely 
accepted, and which is used for the current study, is the psychological model (McNamara 
2000; Wilson 2002).  It is, however, useful to understand how stress is portrayed in each of 
these three models as well as the implications of each model for adolescents. 
2.3.1 Environmental model 
In the environmental model, stress is portrayed as the load or demand that is placed upon an 
individual.  Analogous to the concepts and terms used in Hooke’s Law of Elasticity in metals, an 
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individual is said to have an ‘elastic limit’ within which a certain degree of strain can be 
tolerated, thus, allowing the individual to adapt to it and return to homeostasis.  If, however, 
this ‘elastic limit’ is exceeded by subjecting the individual to an intolerable amount of stress, 
psychological and physical damage occurs (McNamara 2000; Wilson 2002).  In this model, an 
individual is viewed as a subject rather than an actor (Wilson 2002).  The key problem with this 
explanation is that it fails to consider the role of individual differences in the stress process 
(McNamara 2000).  Therefore, in the case of the current study, in this model the adolescent is 
viewed as a passive subject and situations such as examinations could give rise to demands 
that are beyond the adolescent’s ‘elastic’ or adaptive limit.  This model fails to recognise the 
role of coping.   
2.3.2 Medical model 
Stress is mainly viewed as an outcome variable in the medical model.  The focus is on the 
psychological and physiological responses of an individual resulting as a consequence of stress 
(McNamara 2000; Wilson 2002).  This model originated from the writings of Hans Selye in 
1956, who believed that an individual’s body responded to stress via a three-stage pattern 
regardless of the nature of the stressor.  This three-stage pattern, known as the ‘General 
Adaptation Syndrome’, consists of: 
 Alarm, 
 resistance, and 
 adaptation or exhaustion (McNamara 2000). 
As is the case with the environmental model, an individual is, once again, viewed as a passive 
subject and any stressor would evoke the same physiological response (McNamara 2000; 
Wilson 2002).  The main criticism of the medical model lies in this latter assumption.  Research 
has found that different individuals respond in a different manner to the same levels of stress 
and that the use of different coping strategies (functional versus dysfunctional coping 
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strategies) has an effect on physiological responses and health outcomes (McNamara 2000; 
Garcia 2010; Lazarus & Folkman 1984).  Therefore, in the case of the current study, this model 
also presents adolescents as passive subjects and the concepts of individual differences and 
coping are not taken into account.   
2.3.3 Psychological model 
In the psychological model, stress is treated as an interactive relationship that exists between 
an individual and the environment (McNamara 2000).  Stress is, therefore, defined as  “a 
particular relationship between the person and the environment that is appraised by the 
person as taxing or exceeding his or her resources and endangering his or her well-being” 
(Lazarus & Folkman 1984, p.19).   
There are two mediating processes that are fundamental to this interactive relationship 
according to Richard Lazarus, the most influential proponent of this model (McNamara 2000).  
These are cognitive appraisal and coping.  When an individual faces a potentially stressful 
situation, the individual appraises the situation and then evaluates the coping resources 
available to him or her.  If the individual perceives the environmental demands to be greater 
than an individual’s ability to cope, an individual considers him/herself stressed and 
experiences a concomitant negative emotional response (Cohen et al. 1995). 
Within this model, an individual (and in the case of the current study, an adolescent) is not 
viewed as a passive subject but, on the contrary, the adolescent is viewed as an actor capable 
of interpreting the meaning of a stressful event and of evaluating the adequacy of coping 
resources available to him or her (Wilson 2002; Cohen et al. 1995).  It is, specifically, the 
recognition of the role of coping resources as mediating processes that makes this the model 
of choice for the current study.  Previous research has also suggested that coping may act as a 
mediator between stress and health outcomes including eating behaviours (Fryer et al. 1997; 
Martyn-Nemeth et al. 2009).  There has been an increasing recognition since the 1960s, that 
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while stress is an inevitable part of life, coping is what “makes the big difference in 
adaptational outcome” (Lazarus & Folkman 1984, p.6) and that effective stress management 
depends on the repertoire of coping strategies available to the individual (Cheshire & Campbell 
1997). 
2.4 Coping 
Coping can be defined as the “constantly changing cognitive and behavioural efforts” that a 
person makes use of to manage stress (Lazarus & Folkman 1984, p.141; Garcia 2010; 
Frydenberg & Lewis 2000).  This definition indicates that coping responses are not fixed, 
implying that different coping strategies may be used at different ages (Amirkhan & Auyeung 
2007).  What is especially relevant to this research is that adolescence has been identified as a 
critical period in the development of coping skills (Liu et al. 2004).  Furthermore, the 
purposeful use of the terms “efforts” and “manage” in the definition highlight two important 
points about coping.  The first is that a coping response is not reflexive in nature but rather 
volitional – a conscious decision (Amirkhan & Auyeung 2007).  Secondly, attempting to manage 
stress rather than master it indicates that coping does not necessarily equate with success.  
Indeed, there are coping strategies which are successful in reducing stress, i.e. functional 
coping strategies, and coping strategies which may be ineffectual and also counter-productive, 
i.e. dysfunctional coping strategies (Amirkhan & Auyeung 2007). 
Within the literature, coping strategies have been categorised using a variety of terms such as 
problem-focused versus emotion-focused coping (Lazarus & Folkman 1984), approach coping 
versus avoidant coping (Ebata & Moos 1991), and functional versus dysfunctional coping 
(Frydenberg & Lewis 2000; Lewis & Frydenberg 2002; Frydenberg 1997).  Frydenberg and 
Lewis (2000) point out that any categorisation used serves as a tool of convenience.  The 
inconsistencies in terminology used in the classification of coping strategies make comparisons 
between different studies difficult and confusing.  Therefore, for the purpose of clarity and 
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simplicity, in the current research, the terms functional and dysfunctional coping were 
selected.  Functional coping strategies represent “direct attempts to deal with the problem, 
with or without reference to others” (Lewis & Frydenberg 2002, p.423), whereas dysfunctional 
coping strategies represent strategies empirically associated with an inability to cope 
(Frydenberg & Lewis 2000). Functional coping includes strategies such as problem solving, 
seeking social support, positive reappraisal, physical recreation, investing in close friends, and 
seeking relaxing diversions.  Dysfunctional coping, on the other hand, includes strategies such 
as escape-avoidance, distancing, accepting responsibility, worry and wishful thinking 
(Frydenberg & Lewis 2000; Folkman & Lazarus 1988).   
Coping processes are influenced by culture.  This is possibly due to the effect of socialisation 
on the development of coping skills and on the appraisal of stressful situations (Liu et al. 2004).  
Compas et al. (2001) point out that most of the research carried out has focused almost 
exclusively on Caucasian populations of middle socioeconomic status.   According to Compas et 
al. (2001), the coping strategies that children and adolescents from diverse backgrounds and 
living in different social environments use and which coping strategies they find effective are 
not known and need to be addressed in future research.  Therefore, since the social 
environment has an impact on coping, and no research that surveyed coping skills in Maltese 
adolescents has been found, an important first step is to establish which coping responses 
Maltese adolescents use to manage their stress.  Moreover, Compas et al. (2001) conclude 
that basic research into child and adolescent coping needs to be coupled with and be used to 
inform the development and refinement of interventions that aim to improve the way they 
cope with stress.  In fact, the current study not only aims to identify coping strategies in 
Maltese adolescents but also aims to develop an online intervention with a focus on improving 
coping skills. 
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2.5 Eating behaviours 
Overeating behaviours are said to have different causes for different persons (van Strien 
2010).  Whereas, as discussed above, some researchers believe that the inability to cope with 
stress effectively leads to overeating, other researchers believe that eating per se is used as a 
dysfunctional coping strategy and that individuals may attempt to cope with stress by 
overeating (Solomon 2001; Ozier et al. 2007; Kubiak et al. 2008; Bennett et al. 2013).  Three 
eating behaviours, namely, external eating, emotional eating and restrained eating have been 
found to relate to stress (Snoek, Engels, et al. 2007; Alberts et al. 2012; Conner et al. 1999; 
Newman et al. 2008; O’Connor & O’Connor 2004; Wardle et al. 2000; Hou et al. 2013).  There 
have been no studies investigating eating behaviours in Maltese adolescents to date.  Each of 
these three eating behaviours, described as being unhealthy, leads to overeating and 
corresponds to one of three psychological theories on the aetiology of overeating - the 
Psychosomatic Theory (emotional eating), the Externality Theory (external eating) and the 
Restraint Theory (restrained eating) (Braet et al. 2008; Snoek, Engels, et al. 2007; Hou et al. 
2013).   
2.5.1 Emotional eating  
Emotional eating is overeating in response to a negative emotion (van Strien 2010).  Even 
though the physiologically normal reaction to stress and other emotional arousal states, such 
as anger, fear, or anxiety, is loss of appetite (van Strien 2010; Snoek, Engels, et al. 2007; Snoek, 
van Strien, et al. 2007), some individuals appear to respond to negative emotions like stress 
“by excessive eating or at least not eating less; a phenomenon that has been named emotional 
eating” (Snoek, Engels, et al. 2007, p.223).  It appears that eating more as a reaction to stress 
seems to be not only dependent on the context and the type of stress but may also be an 
individual characteristic (Snoek, Engels, et al. 2007).  According to the psychosomatic theory, 
this individual characteristic is a lack of interoceptive awareness.  In other words, any arousal 
state may lead to overeating in these individuals because they are not able to distinguish 
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between whether they are hungry, satiated or troubled by any other discomfort (van Strien 
2010). A primary concern is that if such emotional eating behaviour occurs frequently it may 
result in weight gain and obesity (van Strien et al. 2012; van Strien 2010). 
It is still unclear why some people develop this emotional eating behaviour whilst others do 
not.  Published studies suggest that parents might have an important role in the development 
of this eating behaviour in children (Snoek, Engels, et al. 2007).  Feeding a child in response to 
emotional distress to comfort the child (known as an emotional feeding style) or the use of 
food to control a child’s behaviour, such as using food as a reward, may enhance emotional 
eating (Snoek, Engels, et al. 2007; van Strien et al. 2009).  This is because when the child grows 
up s/he will overeat in response to virtually any emotional arousal state since s/he will be 
unable to distinguish whether s/he is hungry, satiated or feeling any other kind of discomfort 
(van Strien 2010; Snoek, Engels, et al. 2007).  In simpler terms, emotional eaters, due to early 
learning experiences have learned to associate negative feelings with hunger and, 
consequently developed an overeating habit to “benumb negative feelings” (Braet et al. 2008, 
p.734; Ouwens 2003; van Strien et al. 2012). 
2.5.2 External eating 
External eating is defined as overeating in response to an external food cue such as seeing or 
smelling food regardless of hunger and satiety (van Strien 2010; Braet & van Strien 1997; Evers 
et al. 2011; Snoek, van Strien, et al. 2007; Heaven et al. 2001).  The psychological theory that 
corresponds to external eating is known as the externality theory (Schachter & Rodin 1974).  
This theory posits that, as in the psychosomatic theory, an individual is relatively insensitive to 
internal physiological cues of hunger and satiety such as gastric motility.  However, unlike the 
psychosomatic theory, the emphasis is not on the individual’s internal emotions, but on the 
external environment as a determinant of the individual’s eating behaviour (Braet et al. 2008; 
van Strien 2010; van Strien et al. 2009).  Therefore, the individual is more inclined eat and also 
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overeat in the absence of hunger because of cues such as the time of day, the smell of food, or 
the presence of tasty food (Braet et al. 2008). 
Previous research has found that there is a greater probability for persons who often engage in 
external eating to snack in stressful situations (Alberts et al. 2012; Newman et al. 2008; Conner 
et al. 1999).  It has been suggested that a possible reason for stress-induced eating in external 
eaters is that, during times of stress, an individual’s attention shifts from the self to the 
individual’s immediate environment.  Therefore, this increased awareness of the immediate 
environment makes the individual more aware of environmental cues including external food 
cues thus increasing food intake (Newman et al. 2008).  Another important point to note is 
that overweight children have been found to be more vulnerable to triggers of external eating, 
such as smelling tasty food, than normal-weight children (Jansen et al. 2003). 
2.5.3 Restrained eating 
Restrained eating refers to reducing caloric intake in order to lose or maintain body weight 
(Heaven et al. 2001; van Strien & Oosterveld 2008).  Restrained eating can lead to overeating 
“after a period of slimming when the cognitive resolve to eat less than desired is abandoned” 
(van Strien 2010, p.4).  Polivy and Herman (1987, p.636) sum up restrained eating as “eating 
restrictive amounts, becoming disinhibited, increasing intake”.  Restrained eating has been 
linked to weight gain and a higher body mass index (BMI) (Snoek et al. 2008). 
The restraint theory, in contrast to the psychosomatic and externality theories, attributes 
overeating (bingeing) to unsuccessful dieting (Braet et al. 2008; van Strien 2010; Ouwens 
2003).  According to this theory, an individual’s conscious restriction of food in an attempt to 
lose weight, leads to the body initiating physiological defences such as the arousal of 
persistent hunger as well as lowering the metabolic rate (van Strien 2010).  Furthermore, when 
disinhibitors such as anxiety, depression, alcohol, or even foods that are high in calories, 
undermine the individual’s self-control, the individual’s cognitive resolve to diet is easily 
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abandoned and the individual is more likely to overeat.  This is known as counter regulation 
(van Strien 2010; Snoek, van Strien, et al. 2007; Lowe & Timko 2004; Lowe 1993; Polivy et al. 
1988). 
A number of research studies have indicated that restrained eaters are more susceptible to 
eating increased amounts in response to stress than unrestrained eaters (O’Connor & 
O’Connor 2004; Newman et al. 2008; Wardle et al. 2000; Roemmich et al. 2002).  Restrained 
eaters appear to be “more likely to disinhibit - or lose control whilst experiencing stress” 
(O’Connor & O’Connor 2004, p.280). 
2.6 Relationship between perceived stress, coping and eating 
behaviours 
A growing body of literature has investigated the relationship between perceived stress, 
coping and eating behaviours in adolescents.  However, many of these studies have only 
focussed on this relationship from an eating disorders perspective (e.g. Fryer et al. 1997; 
García-Grau et al. 2002; García-Grau et al. 2004; Sierra Baigrie & Lemos Giráldez 2008; Loth et 
al. 2008). 
A cross-sectional study by Nguyen-Rodriguez et al. (2008) with 517 minority students in Los 
Angeles County investigated the moderating effects of BMI on the relationship between 
perceived stress in emotional eating.  Nguyen-Rodriguez et al. (2008) found that perceived 
stress and emotional eating were correlated independent of BMI status.  These researchers 
conclude that the study provides further support for the association between perceived stress 
and emotional eating, and that it appears that emotional eating is not an issue that pertains 
solely to individuals who are overweight or obese (Nguyen-Rodriguez et al. 2008).  However, 
their study fails to explain why some individuals who engage in emotional eating in the face of 
stress are overweight whilst others fall in the normal weight category.  Nguyen-Rodriguez et al. 
(2008, p.244) suggest that the individuals within the normal weight category “may possess 
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certain qualities or engage in other compensatory behaviors” such as eating less the following 
day, might overeat to a lesser degree than those individuals who are overweight, or else they 
are not overweight yet but will be if the emotional eating behaviour continues. 
In 2009, Martyn-Nemeth et al. conducted a cross-sectional study to investigate the 
relationships between self-esteem, stress, social support, coping, eating behaviour, and 
depressive mood in adolescents.  Martyn-Nemeth et al. (2009) surveyed 102 students between 
the ages of 14 and 18 and found that stress and low self-esteem were related to dysfunctional 
(avoidant) coping and depressive mood, and that low-self-esteem and dysfunctional coping 
were related to unhealthy eating behaviour.  The eating behaviours investigated in their study 
included regularity of meals, frequency of eating meals with the family, skipping meals, and 
watching television while eating.  The focus was, therefore, not on overeating behaviours but 
on a range of variables that relate to nutritional health and normative eating patterns (Martyn-
Nemeth et al. 2009). 
Many of the studies that have investigated the relationship between perceived stress, coping 
and eating behaviours in adolescents have concluded that future research needs to focus on 
interventions that aim at improving coping skills and stress management skills as a means to 
decrease emotional eating (Bennett et al. 2013; Nguyen-Rodriguez et al. 2008), decrease the 
predisposition to develop an eating disorder (García-Grau et al. 2002), prevent binge eating 
(Sierra Baigrie & Lemos Giráldez 2008), decrease disturbed eating attitudes (Fryer et al. 1997), 
decrease night-eating (an eating pattern that involves morning anorexia and evening 
hyperphagia) (Wichianson et al. 2009) and improve eating behaviours (Sanlier & Ogretir 2008).   
Despite the fact that so many studies reach the same conclusion, there is a paucity of 
literature concerning intervention studies that focus on improving coping skills and decreasing 
stress with the aims of improving eating behaviours in adolescents.  Table 1 presents a number 
of intervention studies within which emotional, external or restrained eating behaviours were 
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tackled.  As can be seen from this table, the majority of the intervention studies target women.  
The lack of research in males within the fields of disordered eating, eating behaviours such as 
emotional eating, and obesity has been noted by a number of researchers (Michel 2006; 
Thome & Espelage 2004; Sheble 2006; e.g. Kearney et al. 2012).    
Moreover, the studies presented in Table 1 have had mixed results and have focused mainly 
on stress-management techniques and not on specific coping skills training targeting the 
specific needs of the populations investigated.  Also, the findings of the only study in Table 1 
that investigated a male population cannot be generalised because the sample consisted of 
veterans with a high prevalence of post-traumatic stress disorder.  Considering the links 
between perceived stress, overeating behaviours and dysfunctional coping skills, focusing 
merely on stress management is unsatisfactory because it fails to take into account the 
mediating role of coping. 
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2.7 Effect on weight 
Nguyen-Rogdriguez et al. (2009) emphasise the necessity of investigating the potential 
determinants of behaviours that lead to weight gain so that obesity prevention methods can 
be identified.  Stress has a negative influence on dietary habits (Austin et al. 2009).  As has 
been discussed in the introductory chapter, an increase in the amount of food consumed and 
unhealthy food choices (high sugar and high fat foods) have been linked to stress (Wallis & 
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Hetherington 2009; Austin et al. 2009).  Stress-induced eating and dysfunctional coping are 
associated with overeating, a higher BMI and the development of obesity (Bennett et al. 2013; 
Snoek et al. 2013; Geliebter & Aversa 2003; Torres & Nowson 2007; Fryer et al. 1997; Martyn-
Nemeth et al. 2009).  Notwithstanding the associations of stress, coping and stress-induced 
eating with overeating and the development of obesity, and the high prevalence rates of 
obesity in Malta, nothing is known about emotional, external and restrained eating in Maltese 
adolescents and their relationship with perceived stress and coping.  
2.8 Moderating factors 
A moderator is a variable that has an effect on the strength and/or direction of the 
relationship between a predictor and a criterion variable (Grant et al. 2006).  The relationship 
between stress and its negative effects such as illness or psychopathology is complex and there 
has been a lot of interest in identifying the individual, group and environmental characteristics 
which moderate this relationship (Grant et al. 2006; McNamara 2000). 
In order to provide a clearer picture of the relationship between perceived stress, coping, and 
eating behaviours, possible moderating factors also need to be examined.  As Grant et al. 
(2006, p.258) maintain, “in terms of practical applications, knowledge of 
individual/group/environmental characteristics that protect subgroups of youth from the 
negative effects of stressors would be helpful in designing effective prevention and 
intervention programs for youth exposed to stressors.” 
The potential moderating factors that were investigated in the current study include 
environmental variables such as social support as well as individual factors such as self-efficacy 
and physical activity which will be discussed in the following sections. 
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2.8.1 Social support 
Social support has been viewed as one of the cornerstones of coping with stress (Frydenberg & 
Lewis 2004).  It is believed to promote health in a number of ways, such as  
 by preventing the occurrence of daily hassles and stressful life events,  
 making an individual feel less vulnerable to stress,  
 providing a reduction in the impact, intensity, and also the duration of stress-related 
symptoms, and also 
 by offering the help, support, and advice needed to remove the stressor or strain 
imposed (McNamara 2000; Uchino et al. 1996; Cohen 2004). 
Within the adolescent population, perceived social support has been linked to decreased levels 
of depression and lower rates of anxiety and worry (Laugesen et al. 2003).  Social resources 
and positive effects of family enhance self-esteem, shape coping behaviour, and also 
contribute to general resiliency in adolescents (McNamara 2000).  The lack of social support 
has been linked with disordered eating and emotional eating (Wonderlich-Tierney & Vander 
Wal 2010; Raspopow et al. 2013), whereas the availability of social support has been linked to 
improved weight loss (Marcoux et al. 1990). 
A recurrent theme in the literature is that social support acts as a stress buffer thus eliminating 
or reducing the effects of stressful experiences (Uchino et al. 1996; McNamara 2000; Cohen 
2004).  In a review of studies that have tested for the moderators or mediators of the 
relationship between stressors and child and adolescent psychopathology, Grant et al. (2006) 
found that, out of the 32 studies reviewed, approximately half of these studies provided 
support for the buffering hypothesis.  Grant et al. (2006) state that this is probably due to the 
wide variety of constructs and measures that were used in these studies. 
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2.8.2 Self-efficacy 
Self-efficacy is defined as a belief in one’s ability or skill to execute a particular behaviour or 
attain a particular goal (Dwyer & Cummings 2001).  It “represents a personal resource factor 
that may facilitate efficient coping” (Parto & Besharat 2011, p.642). 
Researchers believe that self-efficacy determines whether a coping behaviour should start, 
how long the coping behaviour lasts and also how much effort is expended (Parto & Besharat 
2011).  This implies that self-efficacy is a significant variable in the processes of stress and 
coping and higher self-efficacy could act as a moderator of stress (Parto & Besharat 2011; 
Dwyer & Cummings 2001).  Higher levels of self-efficacy have been found to be related to 
lower levels of stress and depression.  Higher levels of self-efficacy have also been related to 
higher levels of functional coping and lower levels of dysfunctional coping (Dwyer & Cummings 
2001; Parto & Besharat 2011; Lohaus 2010). 
2.8.3 Physical activity 
Physical exercise is another factor that needs to be taken into consideration when examining 
the relationship between perceived stress, coping and eating behaviours.  This is because 
physical exercise has been found to not only improve physical wellbeing but also psychological 
health.  Previous research has found that physical exercise improves body image, mood states, 
and self-esteem and also decreases stress, depression, binge eating behaviours and anxiety 
(Thome & Espelage 2004; Norris et al. 1992; Moksnes et al. 2010; Deboer et al. 2012). 
Several mechanisms that could explain how physical activity can alleviate the effects of stress 
have been suggested in the literature.  Thome and Espelage (2004) suggest that, apart from 
being a health behaviour, physical exercise might also act as a coping strategy for some 
individuals.  Thome and Espelage (2004) found that coping through physical exercise, and not 
exercise behaviour per se, was associated with lower anxiety.   
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Other research (e.g. Gerber & Pühse 2008; Moksnes et al. 2010; Norris et al. 1992) has focused 
on the role of physical activity as a moderating factor.  The findings so far have been mixed.  
For example, in a cross-sectional study with 1508 Norwegian adolescents between the ages of 
13 and 18, Moksnes et al. (2010) did not find any support for the moderating role of physical 
activity in the relationship between stress and psychological functioning (anxiety, depression 
and self-esteem).  Gerber and Pühse (2008) carried out a cross-sectional study with 407 Swiss 
adolescents, with a mean age of 14, to investigate whether the relationship between school-
based stress and psychosomatic complaints (headaches and fatigue) was moderated by 
physical activity or self-esteem.  No support for the moderating role of both physical activity 
and self-esteem was found.  Gerber and Pühse (2008) comment, however, that approximately 
two thirds of the 30 empirical studies, that had been published by the time they carried out 
the study, at least partially confirm the moderating role of physical activity in the relationship 
between stress and illness.  Ten of these research studies were carried out with an adolescent 
population.  One of the studies that Gerber and Pühse (2008) refer to is that by Norris, Carroll 
and Cochrane (1992).  In their cross-sectional study, Norris et al. (1992) surveyed 147 British 
adolescents between the ages of 13 and 18.  They investigated the moderating role of physical 
activity in the relationship between stress and psychological wellbeing and found that 
adolescents reporting greater physical activity also reported less stress and lower levels of 
depression. 
Yet another mechanism through which physical activity may reduce stress is through the ability 
“to master difficult exercise tasks” (Wijndaele, Matton, Duvigneaud, Lefevre, De 
Bourdeaudhuij, et al. 2007, p.426).  This is said to result in psychological processes which 
evoke feelings of mastery and competence and enhance self-esteem, self-efficacy and energy.  
These, in turn, allow an individual to appraise a particular stressor as being less harmful and, 
therefore, perceive less stress (Wijndaele, Matton, Duvigneaud, Lefevre, De Bourdeaudhuij, et 
al. 2007). 
53 
It is evident that the findings about physical activity and the mechanisms by which it decreases 
stress have been inconsistent and that some studies point to the beneficial effect of engaging 
in physical exercise, whereas others indicate that the benefits are not directly related to the 
amount of exercise but rather to other aspects of physical activity such as using it as a coping 
strategy or to its associated gains in self-efficacy.  It is, therefore, believed that a better study 
would concurrently investigate different aspects of physical activity such as exercise self-
efficacy as well as time spent engaging in physical exercise. 
2.9 Problem Statement 
In summary, stress is an interactive relationship between the person and the environment.  
Cognitive appraisal and coping are the two mediating processes of this interactive relationship.  
Effective stress management depends on the repertoire of coping skills available to the 
individual.  There are coping strategies which are successful in reducing stress (functional 
coping) and others which may be ineffectual or even counterproductive (dysfunctional coping).  
Dysfunctional coping has been linked to a number of negative health outcomes including 
overeating and obesity.   
Three overeating behaviours which have been linked to stress are emotional, external, and 
restrained eating.  Many of the studies investigating the relationship between perceived stress, 
coping and eating behaviours in adolescents have only focussed on this relationship from an 
eating disorders perspective.  Within the adolescent population, previous research has found 
that dysfunctional coping is related to unhealthy eating and that emotional eating is not an 
issue that pertains solely to individuals who are overweight or obese.  A number of studies that 
have investigated the relationship between perceived stress, coping and eating behaviours in 
adolescents have concluded that future research needs to focus on interventions that aim to 
improve coping skills and stress management skills as a means to decrease e.g. emotional 
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eating, and improve eating behaviours.  However, intervention studies are scarce, and the 
majority target women and focus on stress management, failing to take coping into account.   
In order to provide a clearer picture of the relationship between perceived stress, coping, and 
eating behaviours, possible moderating factors that could have an effect on this relationship 
need to be examined.  These moderating factors include environmental factors (social support) 
and individual factors (self-efficacy and physical activity). 
The schematic representation (quadrant model) presented in Figure 3 portrays the 
hypothesised relationship between perceived stress, coping responses, and weight status in 
adolescents.  As can be observed in this model, the adolescents are divided into the 4 possible 
subpopulations depending on their perceived stress levels and their weight status.  The term 
high BMI refers to overweight or obese adolescents whilst the term low BMI refers to normal 
weight or underweight adolescents.   
As can be seen in this model, when an adolescent confronts a stressor, the outcome is 
determined by the adolescent’s environmental factors (such as social support) and the 
personal factors (such as self-efficacy), i.e. moderators of stress, and also by which type of 
coping strategy is used, be it functional or dysfunctional.  The type of coping strategy used 
determines whether an adolescent can effectively manage stress.  Therefore, as can be seen in 
the quadrant model, the use of functional coping strategies would result in low perceived 
stress levels, whereas the use of dysfunctional coping strategies would result in high perceived 
stress levels.  Overweight and obesity are influenced by a broad range of factors (as discussed 
in the introductory chapter) and not only by stress and coping.  Therefore, adolescents with a 
high BMI and high perceived stress and also adolescents with a high BMI and low perceived 
stress (subgroups A and B) are found in the model.  However, it is believed the adolescents 
using functional coping strategies would have better eating behaviours (less emotional, 
external and restrained eating behaviours) than adolescents using dysfunctional coping 
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strategies since these three eating behaviours have been linked to stress.  Furthermore, 
adolescents in the low BMI groups would exhibit better eating behaviours (less emotional, 
external and restrained eating behaviours) in relation to stress than adolescents in the high 
BMI group. 
 
Figure 3: Quadrant model depicting hypothesised relationship between perceived stress, coping 
responses and weight status in adolescents 
2.10 Developing online interventions 
As was discussed in the introductory chapter, delivering an intervention via the Internet has 
numerous advantages (Figure 2).  However, developing online interventions that are effective 
is a complex process that requires multiple steps (Whittemore et al. 2010).   
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A number of different approaches and guiding principles to developing effective and engaging 
online interventions can be found in the literature (e.g. Collins et al. 2007; Skinner et al. 2006).  
These include the Multiphase Optimization Strategy, the Spiral Technology Action Research, 
and the guiding principles derived from the TeenNet research (Collins et al. 2007; Norman & 
Skinner 2007; Skinner et al. 2006).  Following guidelines when developing an online 
intervention is important because, in the words of Skinner et al. (2006), “unlike the early days 
of the Internet, the plethora of eHealth resources no longer ensures the adage ‘if you build it, 
they will come’”.   
A number of key features can be derived from the different approaches and guiding principles 
available.  These include:  
 identifying the needs and perspectives of the target population; 
 developing an intervention that is  
o engaging and fun, 
o easy to navigate and uses appropriate language and tone,  
o visually appealing and provides interactive features, 
o perceived as useful and relevant, and 
o trustworthy; 
 the need for initial pilot testing in order to assess the feasibility of an online 
intervention; 
 evaluating effectiveness via an RCT (Crutzen et al. 2008; Linke et al. 2008; Collins et al. 
2007; Norman & Skinner 2007; Skinner et al. 2006; Schneider et al. 2012). 
In the case of the current study, the first step that needs to be taken, prior to developing the 
online intervention, is that of identifying the variables that are to be included in the 
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intervention and, subsequently, devising a model to guide the development of the online 
intervention (i.e. Phase 1 of this research).  This step, therefore, involves identifying the needs 
of the target population as will be presented in the following chapters.  
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Chapter 3: Phase 1 
3.1 Phase 1 - Methodology 
 
“The old grey donkey, Eeyore stood by himself in a thistly corner of the Forest, his front feet 
well apart, his head on one side, and thought about things. Sometimes he thought sadly to 
himself, "Why?" and sometimes he thought, "Wherefore?" and sometimes he thought, 
"Inasmuch as which?" and sometimes he didn't quite know what he was thinking about.” 
A. A. Milne 
3.1.1 Introduction 
As has been established in the introductory chapter and the literature review, there is 
considerable urgency to develop interventions that target specific health behaviours that may 
have an important role in obesity prevention and management.  However, before an 
intervention targeting Maltese adolescents can be developed, the relationship between 
relevant variables needs to be identified, interpreted and understood.   
Recognising the importance of a systematic research design and methodology, this chapter 
presents the purpose of Phase 1, the hypotheses that were tested, and the study design used.  
It then describes the targeted respondents, illustrates the data collection instruments, 
presents the ethical issues pertinent to the study, as well as highlights the procedures involved 
in the data collection.  This chapter also includes details about how the data in the current 
study were analysed. 
3.1.2 Purpose of study 
The purpose of Phase 1 was twofold - firstly, to examine the relationship between perceived 
stress, coping responses and eating behaviours in Maltese adolescents, and secondly, to 
develop a model to guide the development of an Internet-based intervention for the reduction 
of perceived stress and overeating in Maltese adolescents (i.e. Phase 2 of this research). 
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3.1.3 Statement of hypotheses 
The hypotheses that the current study aimed to test were the following (Figure 3):  
 Hypothesis 1:  Adolescents using functional coping strategies will have lower levels of 
perceived stress than adolescents using dysfunctional coping strategies. 
 Hypothesis 2:  Adolescents using functional coping strategies will have better eating 
behaviours (less emotional, external and restrained eating behaviours) than 
adolescents using dysfunctional coping strategies. 
 Hypothesis 3:  Adolescents with a low BMI (normal weight or underweight) will 
exhibit better eating behaviours (less emotional, external and restrained eating 
behaviours) in relation to stress than adolescents with a high BMI (overweight or 
obese). 
3.1.3.1 Operational hypotheses  
In an attempt to seek answers pertaining to the theoretical hypotheses linking perceived 
stress, coping responses, and eating behaviours, the following operational hypotheses are put 
forward: 
 Operational hypotheses for Hypothesis 1: 
o There will be a significant negative correlation between the Perceived Stress 
Scale (PSS) and the items on the Ways of Coping questionnaire that represent 
functional coping mechanisms; 
o There will be a significant positive correlation between the PSS and the items 
on the Ways of Coping questionnaire that represent dysfunctional coping 
mechanisms. 
 Operational hypotheses for Hypothesis 2: 
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o There will be a significant negative correlation between emotional eating (as 
measured by the Dutch Eating Behaviour Questionnaire [DEBQ]) and the items 
on the Ways of Coping questionnaire that represent functional coping 
mechanisms; 
o There will be a significant positive correlation between emotional eating (as 
measured by the DEBQ) and the items on the Ways of Coping questionnaire 
that represent dysfunctional coping mechanisms; 
o There will be a significant negative correlation between external eating (as 
measured by the DEBQ) and the items on the Ways of Coping questionnaire 
that represent functional coping mechanisms; 
o There will be a significant positive correlation between external eating (as 
measured by the DEBQ) and the items on the Ways of Coping questionnaire 
that represent dysfunctional coping mechanisms; 
o There will be a significant negative correlation between restrained eating (as 
measured by the DEBQ) and the items on the Ways of Coping questionnaire 
that represent functional coping mechanisms; 
o There will be a significant positive correlation between restrained eating (as 
measured by the DEBQ) and the items on the Ways of Coping questionnaire 
that represent dysfunctional coping mechanisms. 
 Operational hypothesis for Hypothesis 3: 
o There will be significant group differences between the groups put forward in 
the quadrant model formed by the independent variables (perceived stress 
and BMI) and the scores on eating behaviours, with the High PSS & Low BMI 
group exhibiting better eating behaviours (less emotional, external and 
restrained eating behaviours) than the High PSS & High BMI group. 
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3.1.4 Research design 
The research design employed for Phase 1 was a cross-sectional survey methodology that 
included 6 survey instruments as well as a demographic and background information 
questionnaire (Appendix B).  An online questionnaire was employed to gather cross-sectional 
data from a non-clinical sample of adolescents.   
3.1.5 Participants 
3.1.5.1 Inclusion Criteria 
Adolescents, living in Malta, who met the following inclusion criteria for Phase 1, were eligible 
to participate in the study: 
• 14 to 17 years-of-age, inclusive;  
• obtained informed consent from legal guardian to take part in the study; 
• have access to and be able to use a computer with an Internet connection (to 
complete the Internet-based data collection tool); and 
• able to read and write in English (for the purposes of completing the Internet-based 
data collection tool). 
3.1.5.2 Sample Size Justification 
An a priori power analysis for Phase 1 was carried out using G*Power (Faul & Erdfelder 1992). 
The desired statistical power level (1 – β) for this exploratory study was 0.8, with an alpha level 
set at 0.05 and an anticipated medium effect size, i.e. a correlation coefficient value (Pearson’s 
r) of 0.3, indicating moderate relationships between variables.  The total sample size to be 
recruited for the current study, based on these parameters, was 82 adolescents (Figure 4). 
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Figure 4: Output of a priori power analysis using G*Power (Faul & Erdfelder 1992) 
3.1.6 Materials 
3.1.6.1 Online questionnaire 
The online questionnaire included a number of published self-report measures that collected 
information about perceived stress, coping responses, eating behaviours, self-efficacy, physical 
exercise and social support, along with a demographic questionnaire.   These were:  
1. 10-item Perceived Stress Scale (PSS-10; Cohen et al. 1983) 
2. Ways of Coping Questionnaire (Folkman & Lazarus 1988) 
3. Dutch Eating Behaviour Questionnaire (DEBQ; van Strien 2010) 
4. Multidimensional Scale of Perceived Social Support (MSPSS; Zimet et al. 1988)  
5. General Self‐Efficacy Scale (GSE; Schwarzer & Jerusalem 1995)  
6. Nutrition Self‐Efficacy Scale and Exercise Self‐Efficacy Scale (Schwarzer & Renner 2000) 
7. International Physical Activity Questionnaire (IPAQ 2001).  
The above measures were chosen as these have been assessed, and have demonstrated 
adequate reliability and validity, they are not too long or complex, and are culturally as well as 
developmentally appropriate.  (These measures are described in Sections 3.1.6.3.1 to 
3.1.6.3.8) 
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The online questionnaire also contained a demographic questionnaire and a background 
information questionnaire specifically designed for this study.  The demographic questionnaire 
included questions about anthropometric measurements, e.g. current height (in cm) and 
weight (in kg) needed to calculate each participant’s BMI (kg/m²), in order to provide an 
objective weight measure, as well as current waist circumference (in cm), and other personal 
information, e.g. gender and access to Internet at home.  (The two measures used to 
determine overweight and obesity status, i.e. BMI and waist circumference, will be described 
in further detail in Sections 3.1.6.3.1 and 3.1.6.3.2, respectively.)  The background information 
questionnaire collected information such as the availability of support from family and friends 
with regards to improving food choice as well as about smoking and drinking habits. 
Since the data collection tool is long, the order in which the questions were placed reflects the 
degree of importance of the questions to the study.  Hence, questions about perceived stress, 
coping responses, eating behaviours and demographic data including weight status are placed 
at the beginning of the questionnaire.  This was done so that in the eventuality of premature 
termination, i.e. adolescents deciding not to fill in the entire questionnaire, the chance of 
collecting data about the main variables under investigation would be maximised. 
Prior to preparing the online questionnaire, permission was sought as to whether the Ways of 
Coping Questionnaire (Folkman & Lazarus 1988) and the DEBQ (van Strien 2010) could be 
changed to an online format and hosted on a secure website with access limited to an agreed 
number of participants.  This was necessary since both of these tools are copyrighted and not 
free to use for research purposes.   
The online form of the questionnaire was produced using LimeSurvey, an open source survey 
application, and was hosted on the Plymouth University server.  All data collected in the study 
were saved on this secure server with back-up copies saved on the researcher’s private 
computer. 
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The questionnaire consisted of both multiple-choice and open-ended questions.  For multiple-
choice questions, radio buttons were associated with all possible responses, whilst for open-
ended text type questions, comment boxes were created.  All the items, belonging to a 
particular measure used in the study, were presented on the same screen page as would be 
the case in paper-and-pencil questionnaires.  Rules were set, using LimeSurvey, so that 
participants would:  
• require a token (unique access code) to access the questionnaire, 
• not be able to progress to the next question until the current question was answered 
to avoid any missing data in submitted questionnaires,  
• be able to save partially finished questionnaires and continue from where they left off 
on another occasion (by clicking on a ‘Resume Later’ button on the bottom left-hand-
side of each screen; Figure 5), as well as, 
• not be able to use the token (unique access code) again once the survey is completed. 
The use of tokens (unique access codes) eliminated the possibility of the same participant 
submitting multiple completed questionnaires as well as the receipt of unsolicited responses, 
i.e. the participation of individuals who were not recruited in the study.  Using tokens/codes is 
a recommended solution to avoid these potential sampling issues (Wright 2005). 
The tokens (unique access codes) set for this study were 7 character alphanumeric codes, 
containing both uppercase and lowercase letters (e.g. 15Tv822), which were unique to each 
participant and without which the study questionnaire could not be accessed.  The tokens for 
this study were randomly generated using an online strong password generator 
(http://strongpasswordgenerator.com). 
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Figure 5: Data entry screen shot depicting the ‘Resume Later’, ‘Previous’, ‘Next’, and ‘Exit and Clear 
Survey’ buttons 
The initial screen of the online questionnaire provided the participants with study details 
including the aims of the research and an assurance of confidentiality.  A space to enter the 
token, which was necessary to access the questionnaire, was also provided on this initial 
screen.     
As with a paper-and-pencil questionnaire, back-tracking and changing previous answers in the 
online questionnaire was possible by clicking the ‘Previous’ and ‘Next’ buttons on the bottom 
of the screen (Figure 5).  An ‘Exit and Clear Survey’ button, at the bottom right-hand-side of 
each screen (Figure 5), enabled respondents to discontinue their participation in the survey at 
any point without any of their answers being saved.  Respondents could also keep track of how 
many items still needed completion by means of a progress bar (expressed in percentages) at 
the top of each screen (Figure 6).  The inclusion of a progress bar was deemed important 
because it provides the opportunity for respondents to estimate the length of a questionnaire 
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and the time required for completion, therefore decreasing the likelihood of 
abandonment/premature termination (Lumsden 2007; Lumsden & Morgan 2005). 
 
Figure 6: Data entry screen shot depicting progress bar at the top of the screen 
3.1.6.2 Rationale for using the online questionnaire 
Although the use of self-report methodologies has been the focus of many criticisms over the 
years due to the possibility of, for example, response distortions (Kasl 1987; Kessler 1987; 
Frese & Zapf n.d.; Ganster & Schaubroek 1991), it is a methodology which, nevertheless, offers 
advantages which are both practical and conceptual in nature (Razavi 2001).  It was considered 
appropriate for this research study as it is economical both in terms of time and money, 
enables the collection of information from a large number of respondents within a short time-
frame, eliminates possible interviewer bias, and also reduces bias as standardised questions 
are used (i.e. all participants are asked the same questions) (Ballinger & Davey 1998; Gillham 
2000; Stein & Cutler 2000). Moreover, the use of self-report questionnaires, be they paper-
and-pencil or computerised, minimises any potential social desirability bias and maximises 
participants’ willingness to disclose sensitive information (such as smoking and drinking 
habits), two potential biases which could be problematic in face-to-face as well as in telephone 
67 
interviews (Bowling 2005).  Both of these potential biases were deemed important in the 
current study since an adolescent population is being investigated and peer pressure has a 
strong influence within this particular age group.   
It was decided that the best mode of questionnaire administration for this study was via an 
online medium, i.e. an Internet-based self-report questionnaire rather than the paper-and-
pencil version of the questionnaires.  This decision was taken primarily because this study is 
being conducted in order to be able to devise a model that will guide the development of an 
effective Internet-based intervention.  It, therefore, made sense to collect data from a 
population that had the characteristics of future potential users of the Internet-based 
intervention, hence, having the necessary level of familiarity with using a computer and the 
computer literacy requirements coupled with preference for a computerised administration 
mode in terms of questionnaire completion, and an interest in participating in research carried 
out online.  Interestingly, previous studies have shown that individuals who demonstrate a 
high level of computer experience exhibit a strong preference towards completing 
computerised questionnaires (Wijndaele, Matton, Duvigneaud, Lefevre, Duquet, et al. 2007).  
Therefore, put simply, data that would be used to devise a model that would guide the 
development of an effective Internet-based intervention were obtained from a population that 
had respondent preference for computerised questionnaires.  One may argue that this limits 
the generalisability of the data collected in the current study, however, delimiting the 
generalisability to a population of Internet users who are more open/likely to participate in 
online research in the current study is purposeful. 
The setting in which data collection is conducted is one of the various factors which may 
impact the truthfulness of responses.  The environment may motivate participants to respond 
in a way they believe is more socially desirable (Razavi 2001).  Furthermore, another factor 
that is related to social desirability bias specifically within an adolescent population is desire 
for attention.  Behaviours that may be associated with status, such as the consumption of 
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alcohol, may also be misreported if asked in the wrong environment (Brener, Billy, et al. 2003).  
Hence, the Internet-based data collection tool was not completed within the school 
environment as this could have led to the possibility of social desirability bias occurring due to 
the influence of peer pressure or due to fear of reprisal from the school.  The assurance of 
confidentiality further reduced the possibility of social desirability bias (Bowling 2005).   
The use of an Internet-based questionnaire in this study also eliminated the chance of item 
non-response - an issue which is very common in paper-and-pencil questionnaires (Bowling 
2005).  This is because respondents in this study were not able to progress to the next screen 
until the current questions were answered.  Premature termination, however, could not be 
prevented but this is an issue to which all survey methods are prone and is not reserved to 
Internet-based questionnaires (Bowling 2005).  Even though it could not be completely 
eliminated, measures to minimise premature termination, such as providing a progress bar to 
enable participants to estimate the length of the questionnaire (Lumsden 2007; Lumsden & 
Morgan 2005), were taken. 
Whilst recognising the numerous advantages of using an online medium for this study, the use 
of Internet-based versions of self-report questionnaires does raise concerns about their 
reliability and equivalence since the administration mode is different to pencil-and-paper 
questionnaires (Wijndaele et al., 2007).  For this reason, the psychometric properties of the 
online version of a self-report questionnaire need to be explored (Holländare et al. 2010).  
Another factor that needs to be taken into consideration is that participants in the current 
study were offered an incentive, i.e. the opportunity to win a prize in a raffle if they completed 
the questionnaire.  Montag and Reuter (2008) argue that “one of the main problems of 
conducting an online questionnaire combined with a lottery is the possibility of receiving 
useless questionnaire data due to participants clicking their way quickly through the items to 
head for the potential reward” (Montag & Reuter, 2008, p.719).  In keeping with the method 
adopted by other researchers (e.g. Holländare et al. 2010; Montag & Reuter 2008), the 
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Cronbach’s alpha, an indicator for the internal consistency and, therefore, the reliability of the 
questionnaires, was calculated as part of the data analyses in Phase 1.  This was done in order 
to verify whether the use of an online medium and any possible hasty completion have an 
impact on reliability of the self-report questionnaires in the current study (Montag & Reuter 
2008; Holländare et al. 2010). 
3.1.6.3 Measures used in Phase 1 
3.1.6.3.1 Body Mass Index 
BMI is considered as a valid, indirect measure of adipose tissue having a high correlation with 
the amount of body fat (The International Association for the Study of Obesity 2004).  BMI has 
been found to correlate well with comorbidity conditions in both adolescents and children 
(Davis et al. 2004; Salazar-Martinez et al. 2006).  Furthermore, it is a low-cost method to 
measure body composition (Salazar-Martinez et al. 2006). 
The International Obesity Task Force/Cole et al.  (IOTF/Cole) BMI based classification system 
for childhood obesity was used within this study (Cole et al., 2000).  The age- and gender-
specific cut-off points were derived by utilising a pooled sample (males - n = 97,876; females - 
n = 94,851) from Great Britain, the United States, Holland, Singapore, Hong Kong and Brazil 
(Cole et al., 2000).  The IOTF/Cole classification system is anchored to the internationally 
accepted BMI cut-off points for adult morbidity of 25 and 30 kg/m2 that identify overweight 
and obesity respectively.  This ensures that the definition of obesity for children and 
adolescents is consistent with that for adults (Cole et al., 2000). 
3.1.6.3.2 Waist circumference 
Waist circumference was used as an additional measure of overweight and obesity status.  
Waist circumference is a very simple measure.  However, despite its simplicity, it appears to 
predict intra-abdominal fat as accurately as the waist/hip ratio, and also predict levels of 
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cardiovascular disease and risk factors as well as  both BMI and waist/hip ratio (Seidell & Flegal 
1997; Wang 2006). 
The use of waist circumference in the current study was deemed important because there is 
research that links stress specifically to central adiposity,  therefore waist circumference 
should be a more sensitive measure than BMI for finding an association with perceived stress 
(van Jaarsveld et al. 2009). 
3.1.6.3.3 Perceived Stress Scale (Cohen & Williamson 1988; Cohen et al. 1983) 
The Perceived Stress Scale (PSS) is a measure of the extent to which situations in an 
individual’s life are considered stressful during the past 30 days (Cohen et al. 1983; Cohen & 
Williamson 1988; Cerclé et al. 2008).  The items of the PSS were designed to measure three 
issues that have been found to be central components of the experience of stress, namely, 
how unpredictable, uncontrollable and overloaded a respondent finds his/her life.  The scale is 
written at a junior high school reading level (i.e. suitable for age 12 and over) and is designed 
for use in community samples (Cohen & Williamson 1988). 
For the purposes of the current study the PSS-10 was selected.  This 10-item self-administered 
assessment is the most widely used measure of perceived stress (Sims et al. 2008; Wichianson 
et al. 2009).  According to Cohen and Williamson (1988, p.34) the PSS-10 “allows the 
assessment of perceived stress without any loss of psychometric quality (actually a slight gain) 
over the longer PSS-14”.  The PSS-10 has substantial reliability and validity even within an 
adolescent population (Olpin 1996; Siqueira et al. 2000).  It has a Cronbach’s alpha coefficient 
of 0.78 (Olpin 1996).   
The ten items are rated using a 5-point Likert scale ranging from 0 (almost never) to 4 (very 
often) with items 4, 5, 7, and 8 being reverse scored (Womble 2003; Örücü & Demir 2009).  
The scores range from 0 to 40 with higher scores indicating higher perceived stress (Olpin 
1996; Mimura & Griffiths 2004). 
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3.1.6.3.4 Ways of Coping Questionnaire (Folkman & Lazarus 1988) 
The purpose of the Ways of Coping Questionnaire is to identify the thoughts as well as the 
actions that an individual has used to cope with a specific stressful encounter (Folkman & 
Lazarus 1988).  The Ways of Coping Questionnaire is the most widely used measure of coping 
(Lundqvist & Ahlström 2006; Engler et al. 2006) 
It consists of 66 items that are rated on a 4-point Likert scale to indicate how frequently each 
strategy for coping is used (Folkman & Lazarus 1988; Chang et al. 2007; Moos & Holahan 
2003).  The 66 items are classified into 8 subscales that represent different types of coping 
strategies (Folkman & Lazarus 1988; Ghaderi 2003).  These are presented in Table 2 taken from 
Folkman and Lazarus (1988, p.7). 
The mean internal consistency for the subscales is 0.70.  This is higher than that for most other 
measures of coping (Engler et al. 2006). 
Confrontive Coping 
describes aggressive efforts to alter the 
situation and suggests some degree of hostility 
and risk-taking 
Distancing 
describes cognitive efforts to detach oneself and 
to minimize the significance of the situation 
Self-Controlling 
describes efforts to regulate one's feelings and 
actions 
Seeking Social Support 
 
describes efforts to seek informational support, 
tangible support, and emotional support 
Accepting Responsibility 
acknowledges one's own role in the problem 
with a concomitant theme of trying to put 
things right 
Escape-Avoidance 
 
describes wishful thinking and behavioral efforts 
to escape or avoid the problem. Items on this 
scale contrast with those on the Distancing 
scale, which suggest detachment 
Planful Problem Solving 
 
describes deliberate problem-focused efforts to 
alter the situation, coupled with an analytic 
approach to solving the problem 
Positive Reappraisal 
describes efforts to create positive meaning by 
focusing on personal growth.  It also has a 
religious dimension 
Table 2: Description of Coping Scales (Folkman & Lazarus 1988, p.7) 
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3.1.6.3.5 Dutch Eating Behaviour Questionnaire (DEBQ; van Strien 2010) 
The Dutch Eating Behaviour Questionnaire (DEBQ) consists of three separate scales that assess 
emotional, external, and restrained eating behaviours in an individual (van Strien 2010).  It 
consists of 33 items (13 items for emotional eating and 10 items each for external and 
restrained eating) that are rated on a 5-point Likert scale that ranges from ‘never’ to ‘very 
often’ (van Strien et al. 2009; Halvarsson & Sjödén 1998; van Strien 2010).   
The DEBQ is suitable for use with adolescents and has been used successfully with children as 
young as nine-years-old (van Strien 2010; van Strien & Oosterveld 2008; Goossens et al. 2009).  
It is a reliable and valid tool that demonstrates high internal consistency, high convergent and 
discriminant validity and also high validity for food consumption (van Strien 2010; Snoek, 
Engels, et al. 2007) 
3.1.6.3.6 Multidimensional Scale of Perceived Social Support (Zimet et al., 1988) 
The Multidimensional Scale of Perceived Social Support (MSPSS) is a 12-item self-report 
measure of the perceived adequacy of social support from three sources, namely, family, 
friends, and a significant other (Zimet et al. 1990; Bruwer et al. 2008; Aroian et al. 2010).  All 
the items on each of the subscales (i.e. Family, Friends, and Significant Other subscales) are 
rated on a 7-point Likert-type scale ranging from 1 (very strongly disagree) to 7 (very strongly 
agree).  The MSPSS yields four scores, with higher scores signifying higher perceived social 
support: 
• a Family subscale score (obtained by summing the scores on items 3, 4, 8, and 11 and 
dividing by four),  
• a Friends subscale score (obtained by summing the scores on items 6, 7, 9, and 12 and 
dividing by four),  
• a Significant Other subscale score (obtained by summing the scores on items 1, 2, 5, 
and 10 and dividing by four), and 
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• a Total score (a score for global satisfaction with perceived support is obtained by 
summing the scores on all the items and dividing by twelve) (Zimet et al. 1988; Clara et 
al. 2003; Fischer & Corcoran 2007; Aroian et al. 2010). 
The MSPSS is a simple to use, self-explanatory scale that requires a fourth-grade reading level 
based on the Flesch-Kincaid formula (Canty-Mitchell & Zimet, 2000; Cheng & Chan, 2004; 
Zimet et al., 1988).  It is also brief and time conserving (Zimet et al. 1988; Cheng & Chan 2004).  
These features make the MSPSS ideal for use when the time of participants is at a premium 
and/or a number of instruments are administered at the same time, as is the case with the 
current study (Zimet et al. 1988). 
Each respondent is free to define who his/her own significant other is (Canty-Mitchell and 
Zimet 2000; Cheng and Chan 2004).  Thus, each and every respondent may interpret the items 
in the Significant Other subscale in a way that is most relevant to himself/herself (Canty-
Mitchell and Zimet 2000).  This feature makes the tool particularly useful within an adolescent 
population as this person may be a boyfriend/girlfriend, a teacher or a counsellor (Canty-
Mitchell and Zimet 2000; Cheng and Chan 2004). 
The MSPSS is a psychometrically sound measure of perceived social support.  Its reliability and 
validity has been demonstrated in diverse subject samples and prior research suggests that the 
MSPSS can be confidently used across a wide range of populations that have a different age, 
gender, race, socioeconomic status, and/or nationality (Zimet et al. 1990; Canty-Mitchell & 
Zimet 2000; Bruwer et al. 2008).   
The internal consistency of the scale is excellent, with Cronbach’s alphas of 0.90 to 0.95 for the 
subscales and 0.91 for the total scale (Fischer & Corcoran 2007).  Within a sample of 74 
adolescents (15 to 19 years-of-age), living in Europe, the Cronbach’s Coefficient Alpha Values 
were as follows: 
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Family subscale – 0.81 
Friends subscale – 0.92 
Significant Other subscale – 0.83 
Total scale – 0.84 (Zimet et al., 1990). 
3.1.6.3.7 General Self‐Efficacy Scale (GSE; Schwarzer & Jerusalem 1995), Nutrition 
Self‐Efficacy Scale and Exercise Self‐Efficacy Scale (Schwarzer & Renner 2000)  
General self-efficacy assesses “a broad stable sense of personal competence” needed to deal 
effectively with various stressful situations (Schwarzer & Luszczynska 2007, p.3).  The GSE “was 
created to predict coping with daily hassles as well as adaptation after experiencing various 
kinds of stressful life events” (Schwarzer & Luszczynska 2007, p.3). 
This instrument has been used in numerous research studies and has been adapted in 28 
different languages (Scholz et al. 2002; Luszczynska et al. 2005).  It consists of 10 items 
(Schwarzer & Luszczynska 2007; Scholz et al. 2002; Luszczynska et al. 2005).  Responses are 
given on a 4-point Likert scale that ranges from ‘not at all true’ to ‘exactly true’.  The GSE has 
high reliability, stability and construct validity (Luszczynska et al. 2005).  The Cronbach’s 
Coefficient Alpha Values have typically ranged between 0.75 and 0.91 in previous studies 
(Scholz et al. 2002). 
Another two scales that measured perceived self-efficacy were used in Phase 1, namely the 
Nutrition Self-Efficacy Scale and the Exercise Self-Efficacy Scale.  These scales measured 
“beliefs about the ability to perform certain health behaviours” (Schwarzer & Luszczynska 
2007, p.4), specifically, the ability to stick to healthful foods, and the ability to carry out 
exercise intentions, respectively.  Both of these scales consist of 5 items and, as with the GSE, 
they are rated on a 4-point Likert scale (Regina Lee & Loke 2013; Schwarzer & Luszczynska 
2007).  The Cronbach’s Coefficient Alpha Value for the Nutrition Self-Efficacy Scale is  0.87 
while that for Exercise Self-Efficacy Scale is 0.88  (Regina Lee & Loke 2013).   
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3.1.6.3.8 International Physical Activity Questionnaire (IPAQ 2001) 
The International Physical Activity Questionnaire (IPAQ) short form is a self-report 
questionnaire that was designed to be used chiefly for population surveillance studies of 
physical activity in which time is limited (Maddison et al. 2007; IPAQ Research Committee 
2005).  This questionnaire involves a 7-day recall of physical activity and is used to give an 
estimate of the time that is spent performing physical activities (walking as well as activity of 
moderate and vigorous intensity) and the time spent inactive (sedentary) in various domains, 
namely: 
• leisure time physical activity 
• domestic and gardening (yard) activities 
• work-related physical activity 
• transport-related physical activity (Maddison et al. 2007; De Cocker et al. 2010; IPAQ 
Research Committee 2005). 
The IPAQ has been developed and tested for use in populations from different countries as 
well as socio-cultural contexts between the ages of 15 and 69 (Maddison et al. 2007; IPAQ 
Research Committee 2005).  In the current study this tool was used with adolescents aged 
between 14 and 17.  It was considered appropriate for use with adolescents as young as 14 
years of age because the purpose of using this tool, in this study, was to obtain an estimate of 
the prevalence of physical activity and this has been effectively done in previous research 
involving this age group (Ceschini et al. 2009). 
The IPAQ short form provides separate scores for walking, activities of moderate intensity and 
activities of vigorous intensity.  In order to obtain the total score the summation of the 
duration (in minutes) and well as the frequency (days) of walking, activity of moderate 
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intensity and activity of vigorous intensity is required (IPAQ Research Committee 2005).  Data 
collected using the IPAQ can be reported in two ways: 
• as a continuous variable expressed in metabolic equivalent-minute/week, and also  
• as a categorical variable with the three categories being low, moderate and high in 
terms of physical activity (IPAQ Research Committee 2005). 
The question about time spent in sedentary activity is not incorporated as part of any 
summary score of physical activity.  Any data obtained from this question are reported as 
median values and interquartile ranges (IPAQ Research Committee 2005). 
Evaluations of the IPAQ’s reliability and validity in 14 countries and across 6 continents have 
been reported (Sjöström et al. 2002; Rutkowski & Connelly 2011).  Both the long and short 
versions of the IPAQ produce repeatable data (Spearmans Rho = 0.8).  The short form, used in 
the current study, has been found to account for all the aspects of physical activity when 
compared to the long version (Sjöström et al. 2002).  The criterion validity was similar to that 
of other self-report validation studies with a median of rho = .39 (Sjöström et al. 2002).   
For the purposes of this study the IPAQ instrument (IPAQ 2001) was modified slightly.  
Throughout the questionnaire the domain ‘work’ was replaced with ‘school’ (questions about 
physical activity at school replaced those about physical activity at work).  This modification is 
in line with that carried out in the Healthy Lifestyle by Nutrition in Adolescence (HELENA) study  
(Hagströmer et al. 2008; De Cocker et al. 2010) and was considered necessary for the age 
group of the population being investigated in the current study. 
Moreover, another question was added to the end of questionnaire (Question 8) asking 
whether the physical activity that the adolescents reported in relation to the past week 
reflected their level of physical activity during the past three months: 
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• Compared to your physical activity over the past 3 months, was last week’s physical 
activity more, less, or about the same? 
More �  Less �  About the same �  Do not know � 
The placement of this additional question at the end of the IPAQ was intentional and 
appropriate as the IPAQ instructions recommend that “if additional questions on physical 
activity are needed they should follow the IPAQ items” (IPAQ 2001).  The inclusion of this 
question was deemed important, since this study was cross-sectional, in order to gain insight 
into whether the information collected about physical activity reflected the adolescents’ usual 
physical activity patterns or whether the adolescents reported an atypical level of physical 
activity. 
3.1.7 Pre-Pilot and Pilot Study 
The online questionnaire was pre-piloted with five undergraduate dietetics students.  This 
information-gathering exercise was done in order to: 
• identify any ambiguities in the questions, and 
• test the functionality of the questionnaire in its online form (i.e. identify any problems 
with  accessing the questionnaire using a unique access code [token] as well as any 
issues with navigation, response selection, and saving responses). 
Following the pre-pilot (and prior to Phase 1 data collection), a pilot study of the data 
collection instrument was conducted with a sample of 14 to 16 year old students so as to 
identify and address potential problems with the survey, data collection procedures (including 
recruitment), and/or data analyses.  This was considered invaluable in order to determine any 
issues with language, readability as well as gauge the approximate time required to complete 
the questionnaire (Currier 1990). 
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The pilot study was conducted through three different channels - 1 independent co-ed 
secondary school, 1 church boys’ secondary school, and through direct contact with parents.  
The number of letters sent as well as the response rate for each channel are presented in 
Figure 7.   
 
Figure 7: Pilot study response rates 
In order to conduct the pilot study in the independent co-ed secondary school, initial contact 
with the Head of School (gatekeeper) of an independent secondary school in Malta was made 
via e-mail and followed up with a face-to-face meeting.  The Head of School reviewed all the 
study documents including the data collection instrument.  The same was done in the church 
boys’ secondary school, however, before the Head of School could be contacted permission to 
conduct the study had to be sought from the Secretariat for Catholic Education (Appendix C).  
With regards to the direct contact with parents, e-mails were sent directly to parents without 
the use of a gatekeeper. 
Upon obtaining the Heads of School’s agreement to participation, invitation letters (each with 
a unique access code [token]) [Appendix D] were given to the schools to be passed on to the 
legal guardians of 14 to 16 year old students.  In the invitation letter, legal guardians who 
consented to their son/daughter’s participation were instructed to give the study uniform 
Pilot Study Recruitment: 
Overall response rate - 28% 
Independent co-ed 
secondary school 
Number of letters sent: 14 
Number of respondents: 1 
Response rate: 7.14% 
Church boys' secondary 
school 
Number of letters sent: 6 
Number of respondents:5 
Response rate: 83.33% 
Direct contact with parents 
Number of letters sent: 5 
Number of respondents: 1 
Response rate: 20% 
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resource locator (URL) listed in the letter as well as the token (unique access code) to their 
son/daughter.   
Seven adolescents completed the pilot online questionnaire.  The data were analysed and the 
necessary modifications were made based on the results obtained in the pilot study. 
3.1.7.1 Changes implemented following pilot study 
Since the recruitment rates in the pilot study were low, the recruitment strategy was adapted 
in order to be able to obtain the required sample size in the main study.  To this end, a greater 
number of schools than was initially planned was contacted for Phase 1 data collection, the 
researcher carried out telephone and e-mail follow-ups with the schools to ensure that the 
letters were distributed, and the adolescents were offered an incentive to participate, i.e. 
participation in a lottery draw.  The use of incentives, e.g. lotteries, is a relatively inexpensive 
strategy used to increase response rates and to mitigate non-response biases (Weber & 
Bradley 2006; Wright 2005). 
The response rates in the pilot study varied greatly and, even though the church school in the 
pilot study had a very high response rate, the overall response rate was 28%.  In view of this, 
the researcher chose to take a conservative estimated response rate of 20% for the church 
schools used in Phase 1 data collection.  A 20% response rate would mean that, out of 480 
letters given out, 96 responses were expected.  This is slightly more than the estimated 
required sample size of 82 participants from the a priori analysis to allow for possible unusable 
or incomplete questionnaires. 
In terms of the data collection instrument per se, only one minor modification was carried out.  
Some of the respondents in the pilot study seemed to give their waist circumference in inches 
even though this was specifically requested in centimetres.  Another question was added so as 
to verify whether the waist circumference given was in centimetres or inches – ‘With reference 
to the previous question, did you enter your waist circumference in centimetres or inches?’ 
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3.1.8 Phase 1 recruitment 
Recruitment materials included an invitation letter addressed to the parents/legal guardians 
(Appendix D) as well as study details addressed to adolescents (Appendix D) which were made 
available on the initial screen of the online questionnaire.  A study logo (Figure 8) was designed 
and placed on all items associated with the study in order to promote the study’s identity 
among participants.  This logo was based on the study acronym ACES (acronym for Adolescent 
Coping, Eating and Stress study). 
 
Figure 8: Study logo 
The participant population was recruited from 8 secondary and post-secondary church schools 
in Malta.  The recruitment strategy for Phase 1 is outlined in Figure 9 below. 
 
Figure 9: Recruitment strategy 
School 
•Contact Head of School (gatekeeper) and give study details 
•Head of School agrees to participation and gives instructions to school 
administrative staff to mail invitation letters to legal guardians of 
adolescents aged 14-17 
Guardian 
•Invitation letters with unique tokens mailed to legal guardians 
•Legal guardians who consent to son/daughter's participation instructed (via 
invitation letter) to give study URL and unique token to son/daughter 
Adolescent 
•Adolescent accesses study website and reviews study details on the 
welcome screen 
•Adolescent's consent is implied if adolescent enters unique token to access 
questionnaire 
•Adolescent completes Phase 1 online questionnaire 
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3.1.9 Phase 1 Data Collection 
Eleven out of a total of 21 church secondary schools in Malta (6 girls’ and 5 boys’ secondary 
schools) and the two church sixth form colleges in Malta were invited to participate in the 
current study.  The large number of schools contacted enabled the recruitment of a sample 
that was diverse both in gender and in geographical distribution.  Eight Heads of School agreed 
to act as gatekeepers for the current study and 480 sealed envelopes, i.e. 60 envelopes to each 
school, containing personally signed invitation letters to parents with unique tokens for 
accessing the online questionnaire were forwarded to the participating educational 
institutions.   
As with the pilot study, legal guardians who consented to their sons/daughters’ participation 
gave their sons/daughters the study URL and unique token.  The adolescents were able to 
access the online questionnaire and review the study details prior to entering their unique 
token.  Adolescents who agreed to participation filled in the online questionnaire which took 
approximately one hour to complete.   
3.1.10 Ethical Considerations 
It is wrong to assume that questionnaire-based research is necessarily innocuous and that 
ethical issues are of no relevance in such research (Evans et al. 2002).  Albeit that this study 
involves no physical or psychological risks and has no sociological or legal implications, this 
section considers all potential ethical implications of the current research study including 
issues pertaining to approval, consent and anonymity. 
3.1.10.1 Permission and approval 
Phase 1 was submitted for consideration, comment, and approval to the Faculty Research 
Ethics Committee, Faculty of Health, Plymouth University.  The protocol was reviewed by the 
Faculty Research Ethics Committee and ethical approval was granted on the 12th August 2010 
(Appendix C).  Permission to conduct this study was also given by the Secretariat for Catholic 
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Education (to be able to contact the Heads of School and conduct the research study in church 
schools; Appendix C) and by the individual Heads of School of the participating educational 
institutions who acted as gatekeepers to recruitment. 
3.1.10.2 Informed consent 
The researcher did not obtain the consent of participants or of their parents/legal guardians in 
writing.  Consent was implied if legal guardians, after reviewing all the study details as 
described in the invitation letter (Appendix D), agreed to their sons/daughters’ participation 
and gave the study’s URL and unique token required for participation to their sons/daughters.  
Moreover, the initial screen of the online questionnaire, described the following to the 
participants: 
• the nature of the study 
• the amount of time required for participation 
• the voluntary participation and right to refusal 
• an assurance of confidentiality 
• that entering the token (unique access code) and completing the online questionnaire 
constituted informed consent 
• the name, address, and telephone number of the researcher, as well as contact details 
of the research supervisors, to whom questions regarding the study could be 
addressed. 
This is considered to be a common and legitimate way of obtaining informed consent in 
questionnaire-based research since no unreasonable risks were involved (Stein & Cutler 1996). 
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3.1.10.3 Confidentiality 
Legal guardians and participants were informed that all the data collected were confidential 
and for research purposes only.  The invitation letter to legal guardians and the initial screen of 
the online questionnaire also gave details that all research measures would be destroyed 
within ten years after the completion of the study. 
3.1.11 Data analyses 
Descriptive statistics were generated in order to describe the nature of the sample including 
the prevalence of overweight and obesity.  The internal consistency of the measures used in 
the current study was calculated using Cronbach’s alpha.  Correlations were carried out with 
the aim of finding relationships between the scores obtained on the data collection 
instruments, thus testing the operational hypotheses in this study and also providing data to 
enable devising a model to guide the development of an effective Internet-based intervention.  
Furthermore, an analysis of variance (ANOVA) was carried out to further investigate the 
existence of significant group differences between the groups shown in the quadrant model 
(Figure 3).  In addition, an independent t-test was carried out in order to examine gender 
differences in perceived stress scores.  The Statistical Package for the Social Sciences (SPSS for 
Windows) was used for all of the analyses. 
3.1.12 Summary  
In this chapter, the hypotheses for Phase 1 and the general overview of the research 
methodology were provided.  The subjects chosen, the instruments used, and the procedures 
adopted for the study were also presented. The rationale behind opting for an online 
questionnaire was justified and backed by existing research.  Finally, all potential ethical issues 
as well as details about how the data were analysed in the current study were illustrated.  All 
these aimed to provide a justifiable basis for the current research as well as to enable 
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replication of this study.  The results obtained from the quantitative analyses of the data in the 
current study are presented in the following section (Section 3.2). 
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3.2 Phase 1 - Results 
 
“Sometimes, if you stand on the bottom rail of a bridge and lean over to watch the river 
slipping slowly away beneath you, you will suddenly know everything there is to be known.” 
A.A. Milne 
3.2.1 Introduction 
This chapter gives details about how the data in the current study were analysed.  It presents 
the results obtained in this study by firstly describing the respondents’ profile including the 
prevalence of overweight and obesity in the current sample.  The reliability of the measures 
used in this study is presented.  The results pertaining to the operational hypotheses are 
highlighted, and details of additional findings which were considered relevant are given.  This 
chapter concludes with a summary of the major findings arising from this study.   
3.2.2 Respondent profile 
Seven secondary schools (4 boys’ secondary schools and 3 girls’ secondary schools) and 1 sixth 
form college agreed to participate in this study.  A total of 480 invitation letters addressed to 
parents were given out and overall 79 boys and girls completed all the questionnaires online.  
The overall response rate was 16.5% (79 students), with the highest response rate being 52% 
in a boys’ secondary school and the lowest being 3.3% in three different educational 
institutions (a boys’ secondary school, a girls’ secondary school, and a sixth form college).    
Out of these respondents, 31 were Form 3 students, 29 were Form 4 students, 17 were Form 5 
students and 2 were Sixth Form students.  There were nearly twice as many males as females, 
although 4 boys’ schools and 3 girls’ schools had been approached.  The modal age was 14 
(Table 3). 
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Age Males Females Total 
14 34 16 50 
15 14 9 23 
16 3 1 4 
17 1 1 2 
Total 52 27 79 
 
Table 3: Respondents' age and gender 
All of the respondents used a computer or laptop at home in order to complete the online 
questionnaire.  All but four respondents owned a mobile phone.  Nearly two thirds of the 
respondents owned a mobile phone that could access the Internet (i.e. 44 out of the 75 
respondents who owned a mobile phone). 
Data about the adolescents’ smoking and drinking habits, their beliefs about family and 
friends’ support to improve food choice, their influence on home cooking, how often they sat 
down at table to eat a main meal with their family, and how often they made their own food 
choices were also collected and are available in Appendix E.  These data are not presented in 
this section either because the number of subjects in the resultant subcategories was 
insufficient to allow further analysis or because it did not provide data that correlated 
significantly with the other measures used in this study.  For example, 77 out of 79 
respondents said they never smoked and only one respondent smoked to feel better when 
stressed. 
3.2.3 Prevalence of overweight and obesity 
BMI values were calculated from reported height and weight (body mass/height2).  There was 
no significant difference between the mean BMI in females ( x  = 21.5, SD = 4.9) and males ( x  
= 21.3, SD = 3.5).  The BMI values ranged from 14.4 to 29.3 kg/m2 in males and from 15.7 to 
38.1 kg/m2 in females. 
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The distribution of the BMI values using the IOTF cut-offs are presented in Figure 10.  As this 
figure illustrates, the prevalence rates of overweight and obesity for the total subject pool 
were 20% and 7%, respectively.   
Figure 10: BMI classification of sample using IOTF cut-offs 
These results are comparable to those obtained for Maltese 10 to 16-year-olds in the HBSC 
(Janssen et al. 2005) that reported the prevalence rate for overweight to be 17.5% and that for 
obesity to be 7.9%.  The similarity in the results obtained in the current study to those 
obtained in the HBSC gives us an indication that, albeit small, the sample used in this study 
appears to be representative of the adolescent population in Malta.  A 95% Confidence 
Interval was calculated for the prevalence of overweight and obesity in the current study as 
well as in the HBSC (Table 4 and Figure 11).  The range of values obtained for the HBSC lie 
within the range of values obtained in the current study.   
 Sample Size Prevalence 
95% 
Confidence 
Interval 
Range for the true 
population 
proportion 
Overweight in current study 79 20% ±8.82 11.18% to 28.82% 
Overweight in HBSC 1065 17.5% ±2.28  15.22% to 19.78% 
Obesity in current study 79 7% ±5.63 1.37% to 12.63% 
Obesity in HBSC 1065 7.9% ±1.62 6.28% to 9.52% 
Table 4: 95% Confidence Interval for the prevalence of overweight and obesity in the current study 
and in the HBSC 
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Figure 11: 95% Confidence Interval for the prevalence of overweight and obesity in the current study 
and in the HBSC 
When categorising BMI values according to gender, 25% of all males in the sample were 
overweight, whilst 5.8% of all males in the sample were obese, and 11.1% of all females in the 
sample were overweight, whilst 7.4% of all females in the sample were obese.  The frequency 
of BMI IOTF cut-offs by gender is presented in Figure 12.  These gender differences were not 
statistically significant. 
Figure 12: Frequency of BMI IOTF cut-offs by gender of respondents 
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The minimum, maximum and mean waist circumferences in this sample are presented in Table 
5.  The waist circumference of 10 respondents was excluded from the analyses (Table 6).  Out 
of these 10, one of the respondents failed to enter the waist circumference (a value of 0 was 
entered).  The other 9 respondents provided waist circumference measurements that ranged 
between 26cm and 48cm.  These values were too small to be credible.  It is believed that these 
9 respondents might have provided the measurement in inches but erroneously indicated that 
the measurement they provided was in centimetres.  In order to verify whether this was the 
case, the excluded waist circumference values were multiplied by 2.54.  This was done to 
convert the excluded waist circumference values from inches to centimetres.  The new values 
obtained were then plotted on a scatter plot displaying the excluded waist circumference 
values as well as the rest of the waist circumference values against BMI (Figure 13).  The 
purpose of this was to check whether the excluded waist circumference data fit the rest of the 
data.  As can be seen in Figure 13, 8 out of the 9 excluded waist circumference values fit the 
rest of the data, thus, supporting the theory that the wrong unit of measurement (centimetres 
instead of inches) was indicated by the respondents. 
 N Minimum Maximum Mean 
Std. 
Deviation 
Waist Circumference (cm) - Total Sample 69 55.8 104.1 76.9 10.36 
Waist Circumference (cm) – Males 50 56.0 100.0 77.6 10.27 
Waist Circumference (cm) – Females 19 55.8 104.1 75.3 10.69 
Table 5: Minimum, Maximum and Mean Waist Circumference (cm) 
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Weight Status Excluded Waist Circumference (cm) 
Thin (Grade 1) 29.5 
Overweight 35 
Normal Weight 32 
Normal Weight 35 
Normal Weight 30 
Obese 43 
Normal Weight 0 
Thin (Grade 1) 26 
Overweight 48 
Overweight 31 
Table 6:  Self-reported waist circumference excluded from the analyses (corresponding weight status 
is presented for clarity) 
 
Figure 13: Scatter plot displaying excluded waist circumference against BMI and included waist 
circumference against BMI 
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3.2.3.1  Relationship between the measures of weight status  
The correlation between the two measures of weight status used in this study, i.e. waist 
circumference and BMI was positive (r = .751, n = 69).  The relationship was strong and 
statistically significant (p < 0.01).  The visual analysis of these data are presented via a scatter 
plot in Figure 14. 
 
Figure 14: Scatter plot displaying waist circumference against BMI 
 
Twenty-six of the respondents were trying to lose weight, 26 respondents were trying to stay 
at the same weight, and one respondent was trying to gain weight, whilst 26 respondents were 
not doing anything about their weight.  The dieting status of respondents by weight status is 
presented in Table 7 and Figure 15.  As seen in this cross-tabulation, 1 out of 12 underweight 
adolescents (Thinness Grade 1 and 2) is trying to lose weight, 14 out of 46 normal weight 
adolescents reported that they are trying to lose weight, 8 out of 16 overweight adolescents 
are trying to lose weight, whilst 3 out of 5 obese adolescents are trying to lose weight.   
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 Dieting Status  
 
 
Total 
Trying to 
lose 
weight 
Trying to 
stay at 
the same 
weight 
Trying to 
gain 
weight 
Not doing 
anything 
about 
weight 
Weight 
Status 
(BMI IOTF 
Cut-Offs) 
Thinness Grade 2   0 1 0 0 1 
Thinness Grade 1 1 4 1 5 11 
Normal Weight 14 17 0 15 46 
Overweight 8 3 0 5 16 
Obesity 3 1 0 1 5 
Total 26 26 1 26 79 
Table 7: Dieting status by weight status (BMI IOTF cut-offs) 
 
Figure 15: Bar chart depicting dieting status of respondents by weight status (BMI IOTF cut-offs)  
3.2.4 Measurement properties - Internal Consistency 
The prevalence of overweight and obesity is comparable to a previous study (Janssen et al. 
2005)  and the correlation between the measures of weight status together provide positive 
indications as to the sample representativeness (and data quality) in this study.  Further 
confirmation was obtained via a measure of reliability, more specifically, internal consistency. 
All the scales used within this study demonstrate good to excellent Cronbach's alpha 
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coefficients ranging between 0 .78 for the General Self-Efficacy Scale to 0.93 for the Friends 
Subscale of the MSPSS as well as for the Emotional Eating Subscale of the DEBQ.  Cronbach’s 
alpha values above 0.7 are deemed acceptable (Gliem & Gliem 2003).  The Cronbach’s alpha 
values for all the scales used in the current study are put forward in Table 8. 
Scale / Subscale  Cronbach’s Alpha 
PSS 0.84 
MSPSS 0.91 
MSPSS  – Family Subscale 0.90 
MSPSS  – Friends Subscale 0.93 
MSPSS  – Significant Other Subscale 0.89 
DEBQ 0.89 
DEBQ  – Emotional Eating 0.93 
DEBQ  – External Eating 0.85 
DEBQ  – Restrained Eating 0.92 
GSE 0.78 
Nutrition Self-Efficacy Scale 0.81 
Exercise Self-Efficacy Scale 0.81 
Ways of Coping Scale 0.91 
Table 8: Cronbach's alpha values for scales and subscales in the study questionnaire 
3.2.4.1 Mean and standard deviation for scores on self-report questionnaires 
The mean and standard deviation for the scores obtained on the PSS, DEBQ, Ways of Coping 
Scale, MSPSS, GSE, Nutrition Self-Efficacy Scale and Exercise Self-Efficacy Scale are presented in 
Table 9.   
 
 
 
Self-Report Questionnaire Scores (mean ± s.d) 
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PSS score  17.29 ± 6.24 
Emotional Eating Subscale  of the DEBQ scale score 2.30 ± .83 
External Eating Subscale of the DEBQ scale score 3.21 ± .73 
Restrained Eating Subscale of the DEBQ scale score  2.65 ± .95 
Ways of Coping Scale – Confrontive coping relative score  11.22% ± 4.2% 
Ways of Coping Scale – Distancing relative score  11.60% ± 4.4% 
Ways of Coping Scale – Self-controlling relative score  13.06% ± 4.3% 
Ways of Coping Scale – Seeking social support relative score  11.88% ± 5.1% 
Ways of Coping Scale – Accepting responsibility relative score  15.16% ± 4.6% 
Ways of Coping Scale – Escape-avoidance relative score 10.25% ± 4.2% 
Ways of Coping Scale – Planful problem solving relative score 13.96% ± 4.6% 
Ways of Coping Scale – Positive reappraisal relative score  12.87% ± 3.6% 
MSPSS – Family subscale score  5.65 ± 1.25 
MSPSS – Friends subscale score  5.29 ± 1.33 
MSPSS – Significant other subscale score  5.76 ± 1.18 
MSPSS – Total score  5.57 ± 1.01 
General Self-Efficacy Scale sum score  29.27 ± 4.15 
Nutrition Self-Efficacy Scale sum score  13.68 ± 2.91 
Exercise Self-Efficacy Scale sum score  12.92 ± 3.24 
Table 9: Mean and standard deviation for scores on self-report questionnaires 
3.2.5 Operational hypotheses  
The following sections will present the data related to the operational hypotheses related to 
the three hypotheses in Phase 1. 
3.2.5.1 Relationship between perceived stress and coping responses 
The operational hypotheses for Hypothesis 1 were: 
 There will be a significant negative correlation between the PSS and the items on the 
Ways of Coping questionnaire that represent functional coping mechanisms; 
 There will be a significant positive correlation between the PSS and the items on the 
Ways of Coping questionnaire that represent dysfunctional coping mechanisms. 
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The operational hypothesis stating that the PSS would be negatively correlated with the items 
on the Ways of Coping questionnaire that represent functional coping mechanisms was not 
confirmed, as no correlation was found between these variables. 
On the other hand, the operational hypothesis stating that perceived stress would be 
positively correlated with dysfunctional coping mechanisms was partly confirmed.  Two 
dysfunctional coping responses were found to be positively related to perceived stress levels.  
These were self-controlling (r = .247, p < 0.05) and escape-avoidance (r = .305, p < 0.01).   
Therefore, Hypothesis 1 stating that adolescents using functional coping responses will have 
lower levels of perceived stress than adolescents using dysfunctional coping responses was not 
confirmed.  The results, however, suggest that adolescents who use self-controlling and 
escape-avoidance - two dysfunctional coping responses - exhibit higher levels of stress.  
3.2.5.2 Relationship between eating behaviours and coping responses 
The operational hypotheses for Hypothesis 2 were: 
 There will be a significant negative correlation between emotional eating (as measured 
by the DEBQ) and the items on the Ways of Coping questionnaire that represent 
functional coping mechanisms; 
 There will be a significant positive correlation between emotional eating (as measured 
by the DEBQ) and the items on the Ways of Coping questionnaire that represent 
dysfunctional coping mechanisms; 
 There will be a significant negative correlation between external eating (as measured 
by the DEBQ) and the items on the Ways of Coping questionnaire that represent 
functional coping mechanisms; 
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 There will be a significant positive correlation between external eating (as measured 
by the DEBQ) and the items on the Ways of Coping questionnaire that represent 
dysfunctional coping mechanisms; 
 There will be a significant negative correlation between restrained eating (as 
measured by the DEBQ) and the items on the Ways of Coping questionnaire that 
represent functional coping mechanisms; 
 There will be a significant positive correlation between restrained eating (as measured 
by the DEBQ) and the items on the Ways of Coping questionnaire that represent 
dysfunctional coping mechanism. 
In terms of eating behaviours, the significant correlations with coping responses are 
summarized in Table 10.   
 Pearson’s correlation 
coefficient, r 
Significance 
level 
Emotional Eating & Self-Controlling .264 0.019 
Emotional Eating: Diffuse Emotions & Accepting 
Responsibility 
.250 0.026 
External Eating & Seeking Social Support -.234 0.038 
External Eating & Accepting Responsibility .366 0.001 
External Eating & Escape-Avoidance .260 0.021 
Restrained Eating & Self-Controlling .278 0.013 
Table 10: Correlations between Coping Responses and Eating Behaviours  
Table 11 shows the relationships between coping responses, classed as dysfunctional and 
functional coping, and emotional, external and restrained eating.  As can be seen in Table 11, 
the following operational hypotheses were rejected: 
 There will be a significant negative correlation between emotional eating (as measured 
by the DEBQ) and the items on the Ways of Coping questionnaire that represent 
functional coping mechanisms; 
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 There will be a significant positive correlation between emotional eating (as measured 
by the DEBQ) and the items of the Ways of Coping questionnaire that represent 
dysfunctional mechanisms; 
 There will be a significant negative correlation between external eating (as measured 
by the DEBQ) and the items on the Ways of Coping questionnaire that represent 
functional coping mechanisms; 
 There will be a significant positive correlation between external eating (as measured 
by the DEBQ) and the items of the Ways of Coping questionnaire that represent 
dysfunctional coping mechanisms; 
 There will be a significant negative correlation between restrained eating (as 
measured by the DEBQ) and the items on the Ways of Coping questionnaire that 
represent functional coping mechanisms; 
 There will be a significant positive correlation between restrained eating (as measured 
by the DEBQ) and the items of the Ways of Coping questionnaire that represent 
dysfunctional coping mechanisms. 
 
 
 
 
 
 
 
98 
 Emotional Eating External Eating Restrained Eating 
Dysfunctional 
Coping 
Accepting 
Responsibility  
Positive Correlation 
with Diffuse 
Emotions Subscale  
(r = .250, p = 0.026) 
Positive 
Correlation (r = 
.366, p = 0.001) 
No Correlation 
Self-Controlling 
Positive Correlation 
(r = .264, p =0.019) 
No Correlation 
Positive 
Correlation (r = 
.278, p 0.013) 
Escape-
Avoidance 
No Correlation 
Positive 
Correlation (r = 
.260, p =0.021) 
No Correlation 
Distancing No Correlation No Correlation No Correlation 
Functional 
Coping 
Confrontive 
Coping 
No Correlation No Correlation No Correlation 
Seeking Social 
Support 
No Correlation 
Negative 
Correlation 
support (r = -
.234, p =0.038) 
No Correlation 
Planful Problem 
Solving 
No Correlation No Correlation No Correlation 
Positive 
Reappraisal 
No Correlation No Correlation No Correlation 
Table 11: Correlations between Coping Responses and Eating Behaviours (Emotional, External and 
Restrained Eating) 
Hypothesis 2 stating that adolescents using functional coping responses will have better eating 
behaviours (less emotional, external and restrained eating behaviours) than adolescents using 
dysfunctional coping responses was not confirmed.  Nevertheless, it is interesting to note that 
if each of the eating behaviours is considered separately, the results suggest that adolescents 
who use: 
 self-controlling and accepting responsibility - two dysfunctional coping responses - 
exhibit higher levels of emotional eating; 
 escape-avoidance and accepting responsibility - two dysfunctional coping responses - 
exhibit higher levels of external eating; 
 seeking social support - a functional coping response - exhibit lower levels of external 
eating; and, 
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 self-controlling - a dysfunctional coping response - exhibit higher levels of restrained 
eating. 
Overall, particular dysfunctional coping responses appear to relate to higher levels of 
emotional (namely, accepting responsibility and self-controlling), external (namely, accepting 
responsibility and escape-avoidance) and restrained eating (namely, self-controlling), whilst, a 
functional coping response (namely, seeking social support) appears to be related to lower 
levels of external eating. 
3.2.5.3 Relationship between perceived stress and eating behaviours 
The operational hypothesis for Hypothesis 3 was: 
 There will be significant group differences between the groups put forward in the 
quadrant model formed by the independent variables (perceived stress and BMI) and 
the scores on eating behaviours, with the High PSS & Low BMI group exhibiting better 
eating behaviours (less emotional, external and restrained eating behaviours) than the 
High PSS & High BMI group. 
In order to test this hypothesis, an ANOVA was carried out to find out whether there were 
significant group differences between the groups put forward in the quadrant model formed 
by the independent variables (perceived stress and BMI) and the scores on the dependent 
variables (eating behaviours – emotional, external and restrained eating).   
Prior to carrying out the ANOVA, the PSS scores and BMI were converted from continuous 
variables to categorical variables by performing a median split. Any value below the median 
was categorised as “Low” and any value above it was categorised as “High.”   
No significant differences were found in eating behaviours between groups (High PSS & High 
BMI group, High PSS & Low BMI group, Low PSS & High BMI group, and Low PSS & Low BMI 
group), therefore Hypothesis 3 was rejected. 
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The relationship between perceived stress and eating behaviours was then investigated 
without taking BMI into account to see whether any relationships existed.  The results suggest 
that perceived stress is positively related to emotional eating (r = .342, p < 0.01).  Correlations 
carried out between the PSS and the subscales of the DEBQ provided the evidence for this.  
The PSS did not correlate with external eating and restrained eating.  The results are put 
forward in Table 12. 
Table 12: Correlation between perceived stress and eating behaviours  
3.2.6 Devising a model that outlines the relationship between stress, 
coping responses and eating behaviours in Maltese adolescents 
The second aim of Phase 1 was to devise a model that outlines the relationship between 
stress, coping responses and eating behaviours in Maltese adolescents.  In order to be able to 
devise this model, an ANOVA was carried out.  The lack of group differences between the 
groups put forward in the quadrant model formed by the independent variables (perceived 
stress and BMI) and the scores on the dependent variables, namely eating behaviours, has 
already been presented (in the previous section and Table 12).  The ANOVA also included other 
dependent variables (coping responses, eating behaviours, general self-efficacy, nutrition self-
efficacy, exercise self-efficacy, perceived social support) to give a more complete picture.   
The significant group differences based on a Tukey’s Post Hoc Test are presented in Figure 16.  
As shown in this figure, the only significant differences between the four groups in the model 
occur between the High Perceived Stress and High BMI Group and the Low Perceived Stress 
and Low BMI Group.  The results suggest that adolescents in the Low Perceived Stress and Low 
BMI Group use two functional coping responses, namely seeking social support and planful 
 Pearson’s correlation coefficient, r 
PSS & Emotional Eating .342 (p = 0.002) 
PSS & External Eating -.068 
PSS & Restrained Eating .198 
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problem solving, significantly more than adolescents in the High Perceived Stress and High BMI 
Group.   
 
Figure 16: Significant group differences  
3.2.6.1 Relationship between perceived stress and weight status 
Perceived stress was not related to weight status.  This was evidenced by the correlations 
carried out between the PSS and BMI (Pearson’s correlation coefficient, r = .152) and also 
between PSS and waist circumference (Pearson’s correlation coefficient, r = -.036). 
The lack of significant differences in perceived scores between adolescents who are 
overweight or obese and those who are at a normal weight categorized according to the IOTF 
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BMI cut-offs, as demonstrated by an independent t-test, gave further confirmation that 
perceived stress and weight status are not associated.  The results are summarized in Table 13. 
 
High BMI Group - Mean 
Score 
Low BMI Group - 
Mean Score t df 
Sig. (2-
tailed) 
PSS Score 17.71 16.57 -.713 65 .478 
Table 13: Effect of Weight Status on Perceived Stress Scores 
The following sections present further analysis that was carried out to aid in model 
development. 
3.2.6.2 Relationship between eating behaviours and weight status  
Emotional eating and external eating were not related to weight status.  This was shown by the 
correlations carried out between the subscales of the DEBQ and BMI as well as the subscales 
of the DEBQ and waist circumference.  These results were confirmed by an independent t-test.  
The results are summarized in Table 14. 
 BMI 
Waist 
circumference 
High BMI 
group -  
Mean score 
Low BMI 
group - 
Mean score t df 
Sig. (2-
tailed) 
Emotional 
Eating Score 
r = .120 r = -.042 2.2747 2.2876 .057 65 .955 
Emotional 
Eating: Diffuse 
Emotions Score 
r = .069 r = -.037 2.3571 2.3750 .077 65 .939 
Emotional 
Eating: Clearly 
Labelled 
Emotions Score 
r = .136 r =-.042 2.2381 2.2488 .046 65 .964 
External Eating 
Score 
r = .067 r = .104 3.3619 3.1152 -1.276 65 .207 
Table 14: Effect of Weight Status on Emotional Eating and External Eating (r = Pearson’s correlation 
coefficient) 
Restrained eating was found to be positively correlated to BMI, however this correlation was 
weak and was not confirmed by an independent t-test carried out.  Restrained eating was not 
correlated to waist circumference.  The results are presented in Table 15. 
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 BMI 
Waist 
circumference 
High BMI 
group -  
Mean score 
Low BMI 
group - 
Mean score t df 
Sig. (2-
tailed) 
Restrained 
Eating Score 
r = .257* r = .016 2.8905 2.6500 -.974 65 .334 
Table 15: Effect of Weight Status on Restrained Eating (r = Pearson’s correlation coefficient; * 
Correlation is significant at the 0.05 level [2-tailed]) 
3.2.6.3 Relationship between coping responses and weight status 
No correlations were found between coping responses, as measured by the Ways of Coping 
Questionnaire, and weight status (BMI and waist circumference). 
3.2.6.4 Relationship between perceived stress and self-efficacy 
Perceived stress was negatively correlated with self-efficacy.  There was a negative correlation 
between the PSS and the General Self-Efficacy Scale (r = -.350, p = 0.02) and also between the 
PSS and the Exercise Self-Efficacy Scale (r = -.305, p < 0.06).  The PSS and Nutrition Self-Efficacy 
Scale were not correlated. 
3.2.6.5 Relationship between perceived stress and social support 
The relationship between social support and perceived stress was negative.  This was 
evidenced by the correlations carried out between the total scores on the PSS and the MSPSS 
(r = -.348, p = 0.02).  With regards to the subscales on the MSPSS, PSS was found to be 
negatively correlated with the Family Subscale score (r = -.404, p = 0.000) and the Friends 
Subscale score (r = -.232, p = 0.040) but not with the Significant Other Subscale score. 
3.2.6.6 Relationship between eating behaviours and self-efficacy 
Self-efficacy was found to be negatively correlated with emotional eating and external eating.  
The significant correlations are summarized in Table 16. 
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 Pearson’s correlation 
coefficient, r (n = 79) Significance level 
Emotional Eating & General Self-Efficacy -.226 0.045 
Emotional Eating & Exercise Self-Efficacy -.390 0.000 
Emotional Eating: Clearly Labelled 
Emotions & Nutrition Self-Efficacy 
-.242 0.032 
Emotional Eating: Clearly Labelled 
Emotions & Exercise Self-Efficacy 
-.394 0.000 
External Eating & Nutrition Self-Efficacy -.366 0.001 
External Eating & Exercise Self-Efficacy -.286 0.011 
Table 16: Correlations between Self-Efficacy and Eating Behaviours  
3.2.6.7 Relationship between self-efficacy and physical exercise 
As expected, Exercise Self-Efficacy correlated positively with the level of physical exercise (r = 
.267, p = 0.020). 
3.2.6.8 Significant and non-significant correlations 
All the significant correlations (at the 0.05 level and the 0.01 level) are summarised in Figure 17 
and Figure 18.  Other correlations were carried out between the variables in this study but no 
significant results were obtained.  The non-significant correlations are summarized in Figure 
19.   
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3.2.7 Gender Differences in Perceived Stress Scores 
There was a significant difference between males and females with regards to the perceived 
stress scores.  Females had higher mean stress scores (i.e. were experiencing higher levels of 
perceived stress) than males.  The results are presented in Table 17. 
 
Mean score 
for Males 
Mean score 
for Females t df Sig. (2-tailed) 
PSS Score 16.29 19.22 -2.02 77 .047 
Table 17: Gender differences in PSS Scores 
3.2.8 Conclusions 
In summary, these results demonstrate that the prevalence rates of overweight and obesity for 
the total subject pool were 20% and 7% respectively.  As anticipated, the two measures of 
weight status (i.e. waist circumference and BMI) were strongly correlated.  All the scales used 
in the study demonstrated good internal consistency. 
The first aim of the study was to examine the relationship between perceived stress, coping 
and eating behaviours in a sample of Maltese adolescents.  These results do not support the 
three hypotheses related to this aim, namely: 
 Hypothesis 1:  Adolescents using functional coping responses will have lower levels of 
perceived stress than adolescents using dysfunctional coping responses; 
 Hypothesis 2:  Adolescents using functional coping responses will have better eating 
behaviours (less emotional, external and restrained eating behaviours) than 
adolescents using dysfunctional coping responses; 
 Hypothesis 3:  Non-obese adolescents will exhibit better eating behaviours (less 
emotional, external and restrained eating behaviours) in relation to stress than obese 
adolescents. 
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Interestingly, however, the data suggest the following findings which are deemed to be 
noteworthy: 
 Adolescents who use self-controlling and escape-avoidance (two dysfunctional coping 
responses) exhibit higher levels of stress. 
 Particular dysfunctional coping responses appear to relate to higher levels of 
emotional, external and restrained eating (for emotional eating: accepting 
responsibility and self-controlling; for external eating: accepting responsibility and 
escape-avoidance; for restrained eating: self-controlling). 
 A functional coping response (namely, seeking social support) appears to be related to 
lower levels of external eating. 
 Higher levels of perceived stress are related to higher levels of emotional eating. 
With regards to the second aim of the study, which was to devise a model that outlines the 
relationship between stress, coping responses and eating behaviour in overweight and obese 
Maltese adolescents, the following findings were obtained: 
 Adolescents in the Low Perceived Stress and Low BMI Group use two functional coping 
responses, namely seeking social support and planful problem solving, significantly 
more than adolescents in the High Perceived Stress and High BMI Group. 
 There is no relationship between weight status and:  
o perceived stress 
o emotional eating 
o external eating 
o coping responses. 
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 Restrained eating is not related to waist circumference but is positively related to BMI 
(however, this correlation was not confirmed by further testing). 
 Higher perceived stress levels are related to: 
o lower general self-efficacy  
o lower exercise self-efficacy 
o lower perceived social support. 
 Higher levels of emotional eating are related to: 
o Lower general self-efficacy 
o Lower exercise self-efficacy 
o Lower nutrition self-efficacy. 
 Higher levels of external eating are related to: 
o Lower exercise self-efficacy 
o Lower nutrition self-efficacy. 
 Exercise self-efficacy is positively related to the level of physical exercise. 
Another point worth noting was that statistically significant gender differences were found 
with regards to the scores achieved on the PSS with females reporting higher perceived stress 
than males.  At this stage, it is important to note that these results should be considered in the 
context of potentially significant methodological limitations which will be discussed in the next 
chapter. 
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3.3 Phase 1 Discussion 
 
“Well,” said Owl, “the customary procedure in such cases is as follows.” “What does 
Crustimoney Proseedcake mean?” said Pooh. “For I am a Bear of Very Little Brain, and long 
words Bother me.”  
 
A. A. Milne 
3.3.1 Introduction 
This chapter provides a discussion of the results obtained in Phase 1. The theoretical 
implications, based on the current findings, are discussed.  This chapter also provides a critical 
analysis of the current study by addressing the strengths, key concerns and limitations 
associated.    
The purpose of Phase 1 was to examine the relationship between perceived stress, coping 
responses and eating behaviours in a sample of Maltese adolescents, and to devise a model 
that would guide the development of an effective Internet-based intervention for the 
reduction of perceived stress and overeating in Maltese adolescents (Phase 2 of this research). 
3.3.2 Prevalence of overweight and obesity 
The prevalence rates of overweight and obesity obtained in this study were comparable to 
those obtained for Maltese 10 to 16-year-olds in the 2001-2002 HBSC (Janssen et al. 2005) 
indicating that the sample investigated appears to be representative of the adolescent 
population in Malta.  It is important to note that the IOTF/Cole BMI based classification system 
for childhood obesity (Cole et al., 2000) was used in both studies thus enabling comparison.  
The findings, namely that 27% of adolescents were either overweight or obese, suggest that 
the obesity epidemic within the adolescent population has not decreased over the last decade.   
There were no gender differences in the prevalence rates for overweight and obesity.   This is 
consistent with the results of Scerri and Savona-Ventura (2010) who found no significant 
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gender differences in BMI distribution in Maltese children aged five and nine, as well as with 
other studies conducted in an adolescent population further afield such as Poland (Jodkowska 
et al. 2010).   
3.3.3 Relationship between the measures of weight status 
The findings are consistent with previous studies that found a positive relationship between 
BMI and waist circumference (e.g. Ford et al. 2003; Farin et al. 2005; Vazquez et al. 2007).  
Even though this study produced results which corroborate the findings of a great deal of the 
previous work carried out with regard to self-reported height, weight and waist circumference, 
there is one issue that emerges from these findings that needs to be noted.  It is believed that 
eight out of the 79 respondents in this study provided their waist circumference measurement 
in inches but erroneously indicated that the measurement they provided was in centimetres.  
Their results were, therefore, excluded from the analysis.   
Despite the precaution taken to avoid the respondents reporting the wrong unit of 
measurement, by adding a specific question asking the students whether their reported waist 
circumference was in centimetres or in inches, a substantial amount of respondents (about 
10%) still made a mistake.  A possible explanation for this might be that the adolescents may 
not be aware that in spite of the fact that the metric system is used in Malta, imperial units 
(rather than Continental/European measurements) are used mostly with regard to clothing 
resulting in their probably knowing their waist circumference in inches.  This is because the 
majority of the high street stores import clothes from the United Kingdom.   It is believed that 
this is an important issue for future research with a Maltese population and that further 
precautions should be taken to avoid this error repeating itself.  Providing the students with 
possible ranges within which their waist circumference may lie could be a further prompt to 
recheck the unit of measurement they are using. 
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3.3.4 Relationship between perceived stress and coping responses 
The first hypothesis stated that adolescents using functional coping responses will have lower 
levels of perceived stress than adolescents using dysfunctional coping responses (i.e. 
distancing, self-controlling, escape-avoidance and accepting responsibility).  The results 
indicate that adolescents who use self-controlling and escape-avoidance (two dysfunctional 
coping responses) exhibit higher levels of perceived stress.  
Self-controlling refers to the efforts made to regulate one’s own feelings and actions (Folkman 
& Lazarus 1988).  Examples of such behaviour include keeping one’s feelings to oneself, 
keeping others from knowing how bad things are and thinking about how a person one would 
admire would handle a particular situation and use that as a model (Folkman & Lazarus 1988).  
The finding that adolescents with higher levels of self-controlling had higher perceived stress 
levels is broadly consistent with research about dysfunctional (‘emotion-focused’) coping that 
includes self-controlling and escape-avoidance (Magaya et al. 2005; Chang et al. 2007).  
Dysfunctional coping (‘emotion-focused coping’) has been found to be positively related to 
perceived stress as well as to reduced mental health and greater depressive symptoms (Chang 
et al. 2007; Horwitz et al. 2011; Magaya et al. 2005). 
Escape-avoidance refers to behavioural efforts to escape or avoid a problem, such as wishful 
thinking, hoping a miracle would happen as well as trying to make oneself feel better by 
eating, drinking, smoking, using drugs or medication, etc. (Folkman & Lazarus 1988).   The 
current study supports previous research (Austin et al. 2005; Dwyer & Cummings 2001; Lewis 
& Frydenberg 2002) that found that individuals who use escape-avoidance had higher levels of 
stress.  Escape-avoidance is believed to be a type of coping strategy that may provide short-
term relief from stress but is ineffective at providing long-term relief (Dwyer & Cummings 
2001).  This may be because this coping strategy does not result in a resolution of the problem 
causing the stress since the situation remains unchanged (Ghaderi 2001).  Moreover, evidence 
suggests that emotional avoidance has a negative effect on physical and psychological health 
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(Frydenberg & Lewis 2004).  Given the literature to date, it is unlikely that dysfunctional coping 
strategies (‘avoidance strategies’) are effective at reducing stress and these strategies are most 
probably used by the adolescents due to other reasons, such as a tendency to procrastinate 
and because of previously formed habits (Dwyer & Cummings 2001; Austin et al. 2005; Lewis & 
Frydenberg 2002). 
An implication of these findings is that an online intervention aimed at decreasing perceived 
stress in Maltese adolescents needs to aim at decreasing the adolescents’ use of dysfunctional 
coping strategies, namely self-controlling and escape-avoidance.  According to Frydenberg and 
Lewis (2004), two different approaches could be adopted to decrease dysfunctional coping 
strategies: 1) focus on improving the adolescents’ “use of strategies such as social support, 
work hard and problem solving”  (i.e. functional coping strategies) assuming that the use of the 
strategies that do not work will decrease; 2) “actively discourage the usage of non-productive 
coping strategies [dysfunctional coping strategies]...on the assumption that the effectiveness 
of the more productive strategies will automatically improve” (Frydenberg & Lewis 2004, 
p.34).     
The findings, that only two dysfunctional coping strategies (self-controlling and escape-
avoidance) were associated with perceived stress, also seem to indicate that adolescents 
within this sample use more dysfunctional coping strategies than functional ones.  
Zimbabwean adolescents have also been found to use more dysfunctional coping than 
functional coping (Magaya et al. 2005).  Magaya et al. (2005) believed that the reason for this 
was related to the culture.  Zimbabwean adolescents differ from adolescents in Western 
societies who, unlike their Zimbabwean counterparts, are expected to be fully responsible 
young adults by the age of eighteen.  Magaya et al. (2005) state that Zimbabwean adolescents 
are considered to be the responsibility of their parents until they get married.  This, coupled 
with the cultural norms pertaining to a collectivistic society, where challenging authority or 
seniors is considered culturally unacceptable or viewed with reproach, is believed to be the 
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reason why Zimbabwean adolescents have a tendency to use dysfunctional coping strategies 
such as wishful thinking, distancing and keeping to themselves (Magaya et al. 2005).  Similarly, 
most adolescents in Malta also live with their parents until they are married due to strong links 
between culture and religion (Roman Catholic faith).  Hence, it is conceivable that, as is the 
case with Zimbabwean adolescents, culture may play a role in coping. 
Despite the fact that the results in Phase 1 did not give an indication of which functional 
coping responses are associated with lower levels of perceived stress within this adolescent 
population (Figure 17), the results show that adolescents, who exhibit lower perceived stress 
and have a lower BMI, use two functional coping responses, namely seeking social support and 
planful problem solving, significantly more than adolescents with higher perceived stress and a 
higher BMI as will be discussed in Section 3.3.7.  Moreover, adolescents with higher levels of 
perceived social support, general self-efficacy and exercise self-efficacy have lower levels of 
perceived stress as will be discussed further on (Sections 3.3.7.4 and 3.3.7.5).  
3.3.5 Relationship between coping responses and eating behaviours 
It was hypothesised (Hypothesis 2) that adolescents using functional coping responses will 
have better eating behaviours (less emotional, external and restrained eating behaviours) than 
adolescents using dysfunctional coping responses.   
The results show that particular dysfunctional coping responses appear to relate to higher 
levels of emotional eating (namely, accepting responsibility and self-controlling), external 
eating (namely, accepting responsibility and escape-avoidance) and restrained eating (namely, 
self-controlling), whilst, a functional coping response (namely, seeking social support) appears 
to be related to lower levels of external eating.  In other words:  
 adolescents with higher levels of emotional eating use more of accepting responsibility 
and self-controlling to cope; 
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 adolescents with higher levels of external eating use more of accepting responsibility 
and escape-avoidance to cope; 
 adolescents with higher levels of restrained eating use more self-controlling to cope; 
 whereas adolescents who use seeking social support to cope have lower levels of 
external eating. 
Finding that adolescents who used self-controlling, escape-avoidance and accepting 
responsibility (i.e. dysfunctional coping strategies) exhibited worse eating behaviours than 
those who did not is very interesting.  This is because previous research also indicates that 
these dysfunctional coping strategies have been linked to eating disorders and binge eating.  
According to Russ (1998), binge eaters used dysfunctional (‘avoidant’) coping strategies 
significantly more than non binge eaters.  This finding was corroborated by other researchers 
even within the adolescent population (Sierra Baigrie & Lemos Giráldez 2008).  Muscat (2002) 
found significantly higher levels of escape-avoidance and lower levels of seeking social support 
and purposeful problem solving (two functional coping strategies) amongst participants with 
past or current eating disorders.  The use of escape-avoidance coping was found to be one of 
the risk factors for later development of eating disorders (Ghaderi 2003).  In another study by 
Bywater (2006), binge eaters used three particular coping styles more than the control group.  
These were self-controlling, escape-avoidance and accepting responsibility - i.e. three 
dysfunctional coping strategies (Bywater 2006). 
According to Bywater (2006), self-controlling could include elements of emotional suppression 
(items that measure self-controlling include, e.g. “I tried to keep my feelings to myself” and 
“kept others from knowing how bad things were” (Folkman & Lazarus 1988)), and that since 
emotional suppression has a role in binge-eating, an intervention targeting this particular 
coping mechanism, by emphasising the need of adolescents to express emotions and talking to 
others about how they are feeling, could reduce binge-eating as well as assist in the 
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prevention of the development of binge-eating difficulties.  Escape-avoidance consists of a 
number of non-productive coping behaviours such as wishful thinking, hoping a miracle would 
happen as well as trying to make oneself feel better by eating, drinking, smoking, using drugs 
or medication, etc. (Folkman & Lazarus 1988).  Since it was found to be one of the risk factors 
for the development of eating disorders (Ghaderi 2003), it is important that escape-avoidance 
is targeted in prevention interventions so that more productive coping mechanisms are learnt.  
Accepting responsibility includes behaviours that are related to self-blame (Bywater 2006), e.g. 
“criticised or lectured myself” and “realised I brought the problem on myself” (Folkman & 
Lazarus 1988), and self-blame has been found to be the coping strategy most closely linked to 
the predisposition of eating disorders (anorexia and bulimia) in adolescent boys (García-Grau 
et al. 2004) 
3.3.6 Relationship between perceived stress and eating behaviours 
depending on weight status 
The third hypothesis was that adolescents with a low BMI will exhibit better eating behaviours 
(less emotional, external and restrained eating behaviours) in relation to stress than 
adolescents with a high BMI.  Since there were no significant differences in eating behaviours 
between the different sub-groups (High PSS & High BMI group, High PSS & Low BMI group, 
Low PSS & High BMI group, and Low PSS & Low BMI group), hypothesis 3 was rejected.  Weight 
status did not correlate with perceived stress, eating behaviours or coping responses as will be 
discussed further on (Sections 3.3.7.1, 3.3.7.2 and 3.3.7.3). 
The results do, however, suggest that adolescents with higher levels of perceived stress exhibit 
higher levels of emotional eating.  This result further supports the idea put forward by earlier 
research that perceived stress is significantly associated with emotional eating (van Strien et al. 
1995; Braet et al. 2008; Snoek, Engels, et al. 2007; Michel 2006).  A key point in the literature is 
that if such emotional eating behaviour occurs frequently it may result in weight gain and 
obesity, even though the findings in the current study did not find a direct relationship 
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between emotional eating and weight status (possibly because a longitudinal study would be 
needed to detect the long-term impact of emotional eating on weight gain) (van Strien et al. 
2012; van Strien 2010).  
This finding has important implications for assessment and intervention in the Maltese 
adolescent population.  This is because when taking the finding that higher levels of perceived 
stress are related to higher levels of emotional eating, in the Maltese context the following 
points need to be considered. There already is a very high prevalence of overweight and 
obesity in Maltese adolescents, as has been noted in the current research as well as in 
previous research (Janssen et al. 2005). Since emotional eating may lead to weight gain and 
obesity (van Strien 2010), if nothing is done to help decrease emotional eating, this will further 
compound the current obesity problem in Malta.  Furthermore, it is also important at this 
point to take into consideration that a high percentage of Maltese adolescents experience 
school‐related stress (Currie et al. 2008).  Out of 41 countries surveyed, Maltese adolescents 
who felt pressured by schoolwork ranked as follows: 5th place in 11‐year‐olds, 3rd place in 
13‐year‐olds, and 4th place in 15‐year olds (Currie et al. 2008).  It is, therefore, believed that in 
terms of developing a prospective intervention for Maltese adolescents the focus should be on 
decreasing perceived stress and emotional eating.  Furthermore, other researchers have 
reached similar conclusions.  For example, Manzoni et al. (2009, p.1431) proposed that “food 
and nutrition professionals should take into account stress management and coping 
improvement techniques for the treatment of individuals with obesity who report symptoms 
of emotional eating or binge eating disorder”.  Also,  Bennett, Greene and Schwartz-Barcott 
(2013, p.191) suggested that “a multidisciplinary intervention focusing on time and stress 
management skills for college students should be developed for those susceptible to 
emotional eating”. 
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3.3.7 Devising a model that outlines the relationship between stress, 
coping responses and eating behaviours in Maltese adolescents 
The second aim of Phase 1 was to devise a model outlining the relationship between stress, 
coping responses, and eating behaviours in Maltese adolescents.  Even though Phase 1 did not 
confirm the existence of any relationship between weight status and perceived stress, coping 
responses and eating behaviours, it did, however, find that adolescents who exhibit lower 
perceived stress and have a lower BMI use two functional coping responses, namely seeking 
social support and planful problem solving, significantly more than adolescents with higher 
perceived stress and a higher BMI.  Planful problem solving describes deliberate 
problem‐focused efforts to alter the situation, coupled with an analytic approach to solving the 
problem (Folkman & Lazarus 1988).  It is believed that this finding has important implications 
in terms of designing a prospective online intervention.  Other researchers have emphasised 
the importance of “teaching overweight children coping strategies when confronted with food 
or emotional stress moments” (Braet et al. 2008, p.741).  Adding to this body of research, 
Phase 1 has found that the intervention should aim to assist Maltese adolescents develop two 
specific coping skills, namely seeking social support and planful problem solving, in order to 
manage stress and overeating behaviours.  The other findings relating to the second aim of 
Phase 1 are discussed in the following sections. 
3.3.7.1 Relationship between perceived stress and weight status 
Phase 1 did not find any evidence for the relationship between perceived stress and weight 
status.  According to van Jaarsveld et al. (2009), many research studies investigating the 
associations between stress and weight have had mixed results - “effects have been variable, 
modest in size, and inconsistent across different measures of stress (van Jaarsveld et al. 2009, 
p.2155).  These researchers posit that one of the possible reasons for this inconsistency is 
related to the fact that many studies have used BMI as the outcome and that, since there are 
biological hypotheses that link stress specifically to central adiposity, waist circumference 
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would be a more sensitive outcome measure (van Jaarsveld et al. 2009).  Nevertheless, both 
BMI and waist circumference were used as outcomes in Phase 1 and no relationship with 
weight status was found in either case.  Another possible explanation is that stronger 
associations between perceived stress and weight status would be obtained if sustained 
indicators of stress were used instead of one-off indicators as done in this study (van Jaarsveld 
et al. 2009). 
Looking specifically at research carried out within the adolescent age group, the findings of this 
study are consistent with those of another research study investigating the relationship 
between perceived stress and BMI in adolescents that found no relationship between the two 
(Nguyen-Rodriguez et al. 2008).  As is the case in Phase 1, the study by Nguyen-Rodriguez et al. 
(2008) was cross-sectional and used the PSS to measure perceived stress, however the BMI 
was not from self-report data.  Van Jaarsveld et al. (2009, p.2156) state that “to date, there 
have been no prospective studies of stress and weight in adolescence, although one case-
control study in a small sample of Swedish children found that children who had gained weight 
rapidly were evaluated retrospectively (through medical notes and interviews with teachers) 
as having had more stressful lives than a matched control group”.   
3.3.7.2 Relationship between eating behaviours and weight status 
Finding differences in the eating behaviours of individuals depending on their weight status 
may increase the understanding of the aetiology of overweight and obesity as well as provide 
new directions for strategies aimed at prevention (Caccialanza et al. 2004).  Phase 1 found no 
relationship between weight status and emotional or external eating, whereas a weak positive 
correlation between weight status and restrained eating was found.  These findings partly 
support those of Braet et al. (2008) who found significant differences between the scores of 
overweight and normal-weight youngsters for external and restrained eating but not for 
emotional eating.  The findings in Phase 1, therefore, show that adolescents who were 
overweight or obese engaged in restrained eating more than adolescents who were not.  This 
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interpretation of the relationship between weight status and restrained eating matches that 
by Snoek et al. (2008, p.753) who state that “positive associations between restrained eating 
and BMI should mainly be interpreted in the sense that higher BMI predicted more restrained 
eating”. 
3.3.7.3 Relationship between coping responses and weight status 
The results did not show a direct relationship between coping responses and weight status.  
There appears to be paucity of literature with regards to a direct link between these two 
variables.  As has been previously discussed, dysfunctional coping skills have been linked with 
overeating and binge eating showing that coping has an impact on eating behaviours.  These 
eating behaviours may, in turn, have an impact on weight status. 
3.3.7.4 Relationship between perceived stress and self-efficacy 
In keeping with previous research (Rimm & Jerusalem 1999; Dwyer & Cummings 2001), 
adolescents with higher perceived stress had lower self-efficacy.  A higher level of perceived 
self-efficacy is believed to enable an individual to face stressful demands confidently by acting 
as a moderator of stress.  Researchers state that individuals who have high levels of self-
efficacy have a sense of trust in their own abilities to master different kinds of environmental 
demands and to face stressful situations with confidence.  These individuals are able to view 
demands and problems as challenges rather than threats or events that are out of their control  
(Rimm & Jerusalem 1999; Dwyer & Cummings 2001).  It is, therefore, believed that an online 
intervention aiming at decreasing perceived stress should increase self-efficacy. 
3.3.7.4.1 Exercise Self-Efficacy 
The current study found that adolescents with higher perceived stress levels also had lower 
exercise self-efficacy.  This is consistent with findings, within an older adult population, that 
increases in exercise self-efficacy are associated with enhanced positive well-being as well as 
decreased psychological distress (McAuley et al. 2000).  Also, it provides support for the view 
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that the mechanism through which physical activity may reduce stress is through psychological 
processes such as self-esteem (Wijndaele, Matton, Duvigneaud, Lefevre, De Bourdeaudhuij, et 
al. 2007). 
3.3.7.5 Relationship between perceived stress and social support 
The finding that adolescents with lower perceived stress had higher levels of perceived social 
support is in line with a recurrent theme in the literature base of stress that states that social 
support acts as a stress buffer, therefore eliminating or reducing the effects of stressful 
experiences (Uchino et al. 1996; McNamara 2000; Cohen 2004; Cohen & Wills 1985; Ryan 
2001; Burton et al. 2004).  It is believed that social support may promote health by preventing 
the occurrence of daily hassles and stressful life events, making an individual feel less 
vulnerable to stress, providing a reduction in the impact, intensity, as well as duration of 
stress-related symptoms, and also by offering the help, support, and advice needed in order to 
remove the stressor or strain imposed (Uchino et al. 1996; McNamara 2000; Cohen 2004).  
The types of social support resources which have been commonly investigated in adolescents 
include parent, sibling, extended family, school, friend as well as boy/girlfriend resources 
(McNamara 2000).  It may be stated that, in theory, all supportive social relationships should 
yield salutary effects.  In Phase 1, adolescents with higher levels of perceived social support 
from family and friends had lower perceived stress.  No relationship was found, however, 
between perceived social support from a significant other and perceived stress.  This result 
indicates that, within the current sample, boy/girlfriends were not envisaged as social support 
resources.  This may be due to a number of reasons.  It could be postulated that not many of 
the adolescents in the current sample had a boy/girlfriend and, therefore, due to this possibly 
small subsample of adolescents in a relationship no significant correlation could be found.  On 
the other hand, it may be also argued that within the age group investigated relationships with 
friends may be stronger than relationships with a significant other as romantic relationships 
tend to become increasingly significant in the lives of adolescents as they grow older (Sorensen 
123 
2007).  There may also be a possibility that the term ‘special person’ was not understood by 
the adolescents as referring to a significant other and that providing a clarification by giving 
examples using terms more readily understood such as boy/girlfriend should be considered in 
future research.  
The finding that adolescents who had higher levels of perceived social support had lower levels 
of perceived stress has important implications for intervention.  Dwyer and Cummings (2001), 
believe that these results offer promise for counsellors who work with isolated students 
exhibiting high levels of perceived stress.  Helping students increase their perceived social 
support by developing more supportive social networks may be one way students can handle 
their stress (Dwyer & Cummings 2001).  It can be assumed that this finding is equally important 
in terms of a prospective online intervention and that increasing adolescents’ perceived social 
support should result in a reduction of their perceived stress levels.  
3.3.7.6 Relationship between eating behaviours and self-efficacy 
Another interesting finding was that adolescents with lower general self-efficacy, exercise self-
efficacy and nutrition self-efficacy were found to have higher levels of emotional eating, whilst 
adolescents with lower exercise self-efficacy and nutrition self-efficacy had higher levels of 
external eating.  
These findings are in agreement with those of previous research (e.g. Heaven et al. 2001; Russ 
1998), which found that there is a negative correlation between self-efficacy and emotional 
eating.   Other research also found that binge eaters have lower self-efficacy than non binge 
eaters (e.g. Miller et al. 1999) and “binge eating disorder is closely related to external eating” 
(Newman 2006, p.11). 
An implication of these findings is that if having low levels of self-efficacy is associated with  
increased overeating behaviours, namely emotional and external eating, as was the case in 
Phase 1, then finding a way to increase an individual’s self-efficacy may be effective in 
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improving an individual’s eating behaviours (Berman 2006).  Studies carried out amongst 
overweight and obese treatment-seeking populations are especially relevant to this point as 
“self-efficacy beliefs regarding control over eating were predictive of ability to avoid 
overeating and lose weight” (Berman 2006, p.80). 
3.3.7.7 Relationship between exercise self-efficacy and physical exercise 
The finding that adolescents with higher exercise self-efficacy had higher levels of physical 
activity fits in with literature demonstrating that exercise self-efficacy has been consistently 
linked to physical activity (Correia 2000; Konttinen et al. 2010).  Previous research has found a 
link between a number of psychosocial variables and physical activity (Correia 2000).  These 
variables have included exercise self-efficacy, perceived competence, perceived benefits, 
perceived barriers, social norms for physical activity, intentions to be physically active, and 
attitudes towards physical activity and physical education (Correia 2000).  Exercise self-efficacy 
has been put forward as being “the most consistent psychosocial correlate of engaging” in 
physical activity (Konttinen et al. 2010, p.1031).  This positive relationship between physical 
exercise and exercise self-efficacy has been found to be a major driving force in the formation 
of intentions to exercise as well as in maintaining a regular physical exercise programme  
(Schwarzer & Luszczynska 2007).  According to Lubans and Sylva (2009), in terms of the 
practical implications of this finding, an intervention which aims to increase self-efficacy can be 
successful in increasing short-term physical activity amongst adolescents. 
3.3.7.8 Gender differences in perceived stress scores 
The findings in Phase 1 tentatively suggest that significant gender differences in perceived 
stress exist during adolescence, with females having significantly higher mean stress scores 
than males.  This result can be viewed as meshing with previous literature (Olpin 1996; e.g. 
Magaya et al. 2005; Misra & McKean 2000; Winefield 2003; Smith & Sinclair 1998) which found 
that females report a higher level of perceived stress than males.  It is not certain why females’ 
perceived stress scores were higher than those of males, however possible explanations 
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include the effect of external pressure put on females to fulfil particular society and/or cultural 
expectations of their gender role (Smith & Sinclair 1998), a tendency of females to engage in 
ruminative conversations thus exacerbating distress (McNamara 2000), the existence of an 
inherent characteristic of males to deny and under-report stress (Smith & Sinclair 1998) and, 
conversely, the possibility that females might be more willing to admit that they are stressed 
(Magaya et al. 2005), or that these differences are simply a measurement artefact (Misra & 
McKean 2000; McNamara 2000).  The latter point will be discussed further in the limitations 
section of this chapter.   
3.3.8 Theoretical implications 
The quadrant model, illustrating the hypothesised relationship between perceived stress, 
coping responses, and weight status in adolescents, put forth in the methodology chapter was 
not supported by the results of Phase 1.  Contrary to expectations, there were no significant 
differences in eating behaviours between the different groups (High PSS & High BMI group, 
High PSS & Low BMI group, Low PSS & High BMI group, and Low PSS & Low BMI group).  
Furthermore, weight status did not correlate with perceived stress, eating behaviours or 
coping responses.  Thus modifications to the model that will be used to guide Phase 2 needed 
to be made.   
Since emotional eating was the only eating behaviour that was directly related to perceived 
stress in this study, it was decided that Phase 2 would focus on emotional eating.  Moreover, 
since no differences were found in eating behaviours on the basis of weight status the 
intervention will not be limited to overweight and obese adolescents in Malta, as initially 
planned, but will be aimed at all Maltese adolescents between the ages of 14 and 16 (only two 
17-year-olds participated in Phase 1 so this age group will not be included in Phase 2).  This 
change in target group for the prospective online intervention is viewed as important from a 
health promotion and disease prevention point of view for two reasons.  This is because firstly, 
as previously discussed, engaging in emotional eating may lead to weight gain and obesity and 
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secondly because the dysfunctional coping strategies exhibited in the population under study 
have been linked not only to higher levels of stress but also to eating disorders and binge 
eating. 
The results suggest that when planning an intervention aimed at decreasing emotional eating 
the following need to be considered: decreasing perceived stress, increasing exercise self-
efficacy, increasing general self-efficacy, increasing perceived social support, decreasing 
dysfunctional coping strategies (namely, self-controlling and escape avoidance) as well as 
increasing functional coping strategies (namely, seeking social support and planful problem 
solving).  The revised diagram is presented in Figure 20 and includes the variables that were 
selected as viable targets for the prospective online intervention.  
 
Figure 20: Revised diagram showing variables that have an effect on emotional eating that will be 
used to guide development of prospective online intervention 
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3.3.9 Strengths and limitations 
The following section presents the strengths and limitations of Phase 1 and includes the 
methodological issues that may have had an impact on the results.   
This study contributes to the existing literature by expanding the understanding of the 
relationship between perceived stress, coping and eating behaviours in adolescents.  
Moreover, it is the first to examine these associations in adolescents in Malta, and with the 
purpose of designing an online intervention targeted towards this group.   
The strengths include the use of standardised data collection procedures and analysis 
techniques that aimed to minimise bias and enhance internal validity, as well as the ability to 
ensure confidentiality.  As previously stated in the section regarding the rationale for the 
methodology employed in Phase 1, multiple responses from a single participant and the 
receipt of unsolicited responses are two limitations related to Web-based survey 
methodologies that were avoided through the use of tokens (unique access codes).  Moreover, 
the use of an Internet–based questionnaire eliminated the possibility of item non-response 
since all questions need to be answered in order to progress through the questionnaire. 
A number of conceptual limitations and methodological shortcomings may have weakened the 
validity and should be noted.  Firstly, Phase 1 was designed to examine a single data collection 
point.  This cross-sectional study, therefore, fails to consider the temporal effects and seasonal 
influences on weight (Bowling 2002) as well as on the other variables under investigation such 
as perceived stress levels.  Moreover, cross-sectional studies cannot establish causality but 
only point to statistical associations present between variables (Bowling 2002).  Phase 1 
cannot, therefore, prove or disprove the cause-and-effect relationship which may exist 
between the variables and does not permit any conclusions about the direction of the 
relationships between perceived stress, coping strategies and eating behaviours. 
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A point of concern is the reliance on a self-report data collection tool.  Self-report instruments 
are convenient as well as time and cost-effective (Ackard et al. 2003), however the use of a 
self-report format can be associated with systematic biases in terms of response distortions 
including extreme responding, negative affectivity bias and socially desirable responding 
(Razavi 2001; McNamara 2000).  The difficulties associated with recording waist 
circumferences in this study also show some difficulties in self reporting.  Then again, it should 
be noted that a comprehensive survey tool that covered a wide range of domains and included 
well-established and validated measures was used.  Furthermore, the internal consistency of 
all the questionnaires used in this study was found to be excellent or good.  Another point 
worth noting is that ensuring that confidentiality was maintained throughout this study, as 
well as the fact that the data collection tool was not completed within the school environment, 
also contributed to the self-report validity of the research (Siqueira et al. 2000) by reducing the 
possibility of social desirability bias since respondents’ behaviour would be less affected by 
their concerns of the impression they are conveying (van Strien et al. 2009; Bowling 2005). 
In terms of overweight/obese status, the heights and body mass values used to calculate BMI 
were derived from self-reports.  Even though this raises questions regarding the validity of the 
BMI values due to the possibility of social desirability bias or recall, previous research has 
shown that self-reported height and weight values are fair (Strauss 1999; Brener, McManus, et 
al. 2003; Janssen et al. 2004).  Also, the comparability of the obtained prevalence rates with 
those in previous research added to the researcher’s confidence in the validity of the results.  
With regards to stress, one of the biases which may have come into play is negative affectivity, 
a personality trait that is also known as ‘neuroticism’ (Razavi 2001; McNamara 2000).  Negative 
affectivity is an important confounding factor in stress research as high levels of neuroticism 
may have an influence on the reporting of stress-related symptoms and not essentially reflect 
higher stress levels per se (Razavi 2001; McNamara 2000).  Furthermore, although further 
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research needs to be carried out, there is a possibility of bias in the PSS-10.  This is test level 
bias towards women in reporting higher levels of perceived stress (Cole 1999).   
The use of a convenience sample of students in Malta, which may not necessarily be 
representative of the entire youth population in Malta, is a further limitation of this study in 
terms of the generalisability of the findings.  Phase 1 did not involve private and government 
schools, but only church schools, and therefore, cannot be considered as a national study, 
however there is no reason to believe that the study population is systematically different 
from other Maltese adolescents.   
Since participation in the study was voluntary, there may have also been self-selection bias.  
This sample was limited by the church schools’ willingness to participate, the parents’ 
willingness the let their sons/daughters participate in the study and by the students’ voluntary 
decision to participate.  Also, due to the fact that the questionnaire relied on the availability of 
Internet, generalisability is further limited.  This use of Web-based data collection tools was, 
however, purposeful, since the aim was to collect data that would guide the development of 
an online intervention.   
Despite being a convenience sample, the study population was diverse in terms of gender and 
age (provided that the study was delimited to adolescents aged 14 to 17).  The prevalence 
rates of overweight and obesity were comparable to those obtained in the HBSC (Janssen et al. 
2005).  Furthermore, the a priori sample size calculation carried out ensured that adequate 
statistical power was obtained. 
3.3.10 Conclusion 
In conclusion, Phase 1 examined the relationship between perceived stress, coping responses 
and eating behaviours in a sample of Maltese adolescents in order to devise a model that will 
guide the development of an effective Internet-based intervention for the reduction of 
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perceived stress and emotional eating in Maltese adolescents.  Despite its limitations, such as 
the cross-sectional design employed and the sole reliance on self-report measures for data 
collection, Phase 1 produced some credible and significant findings that have corroborated the 
findings of previous research as well as provided new insights into the characteristics of the 
population under study.  Specific coping mechanisms that could be incorporated into an online 
intervention aimed at decreasing perceived stress and emotional eating in Maltese 
adolescents were identified.  The findings provide new insights into the relationship between 
perceived stress, coping responses and eating behaviours in Maltese adolescents providing an 
evidence base for the development of an online intervention targeting this population.  Based 
on these findings, the online intervention in Phase 2 will aim to increase certain functional 
coping skills (namely, seeking social support and planful problem solving), decrease 
dysfunctional coping skills (namely, self-controlling and escape-avoidance) and increase self-
efficacy and perceived social support in order to decrease perceived stress and emotional 
eating in Maltese adolescents.  
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Chapter 4: Phase 2 Part 1 
 
“So he started to climb out of the hole. He pulled with his front paws, and pushed with his back 
paws, and in a little while his nose was in the open again ... and then his ears ... and then his 
front paws ... and then his shoulders ... and then-'Oh, help!' said Pooh, 'I'd better go back,' 'Oh 
bother!' said Pooh, 'I shall have to go on.' 'I can't do either!' said Pooh, 'Oh help and bother!” 
A.A. Milne 
4.1 Introduction 
4.1.1 Aims 
The aim of Phase 2 was to develop an Internet-based intervention aimed at reducing perceived 
stress and overeating in Maltese adolescents and assess its feasibility.  Based on the findings in 
Phase 1, the Internet-based intervention focused on one eating behaviour, namely emotional 
eating, because this eating behaviour was directly related to perceived stress. 
 The first part of Phase 2 focused on developing the Internet-based intervention by developing 
both its content, incorporating behaviour change techniques, and its mode of delivery.  The 
second part of Phase 2, on the other hand, focused on assessing the feasibility of the Internet-
based intervention.  Different aspects were investigated to establish its feasibility, including 
the functionality, usability, perceived utility and acceptability, the feasibility and 
appropriateness of recruitment methods, recruitment and drop-out rates, the validity of 
outcome measures and their suitability to measure change, as well as the estimated effect 
size. 
4.1.2 Background 
Phase 2 is based on the findings of Phase 1 as well as extant literature in the field.  The results 
of Phase 1 provided a model that was used to guide the development of the Internet-based 
intervention that was developed in Phase 2.  Phase 1 results indicated that, when planning an 
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intervention aimed at decreasing emotional eating, the following should be considered: 
decreasing perceived stress, increasing self-efficacy, increasing perceived social support, 
decreasing dysfunctional coping strategies (namely, self-controlling and escape-avoidance) as 
well as increasing functional coping strategies (namely, seeking social support and planful 
problem solving). 
As has been previously discussed, the prevalence rates of overweight and obesity in Maltese 
adolescents are high (Janssen et al. 2005).  Obesity is a contributing factor to life-threatening 
illness and is associated with high healthcare costs (e.g. Cole et al. 2000; Larrañaga et al. 2007; 
Grech & Farrugia Sant’Angelo 2009).    Moreover, emotional eating may lead to weight gain 
and obesity (van Strien 2010; Michel 2006) and, if nothing is done to help decrease emotional 
eating, this will further compound the current obesity problem in Malta.  Stress, dysfunctional 
coping strategies, and low levels of social support have also been linked to unhealthy eating 
behaviours and obesity (Martyn-Nemeth et al. 2009; Wallis & Hetherington 2009).  Therefore, 
it is believed that more effective and specific strategies aimed at the prevention and 
management of obesity are needed and that the development of an intervention targeting 
perceived stress and emotional eating in this study was warranted.  
The relationship between stress and emotional eating is supported by a growing body of 
evidence (van Strien et al. 1995; Braet et al. 2008; Snoek, Engels, et al. 2007; Michel 2006; 
Michels et al. 2012).  Furthermore, other researchers have suggested that interventions for 
emotional eating should focus on stress management and improving coping skills (Manzoni et 
al. 2009; Bennett et al. 2013; Nguyen-Rodriguez et al. 2009).  However, no Internet-based 
interventions aimed at decreasing perceived stress and emotional eating in adolescents were 
located.  This meant that the development of a novel Internet-based intervention was 
required. 
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The use of the Internet for health is envisaged as the key to providing cost-effective, higher 
quality, more efficacious and more accessible healthcare for all citizens.  Furthermore, it is 
believed to be an effective tool for reaching the adolescent population (Whiteley et al. 2008; 
Skinner et al. 2006).  Casazza and Ciccazzo (2007) found that a computer-based intervention 
was more effective than traditional education methods in changing adolescents’ health 
behaviour since this interactive delivery method encouraged the adolescents to be actively 
involved in the learning process.   
Even though the Internet-based intervention in Phase 2 aims to decrease perceived stress and 
emotional eating, i.e. it aims for what Ritterband et al. (2009) describe as “symptom 
improvement”, behaviour change is generally required for this symptom improvement to 
happen.  The Internet-based intervention developed in Phase 2 did not only encourage 
behaviour change through its mode of delivery and by teaching functional coping skills, but 
also by incorporating behaviour change techniques as will be described in Section 4.2.  
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4.2 Phase 2 Part 1 Methodology 1 - Content Development 
 
“When you are a Bear of Very Little Brain, and you Think of Things, you find sometimes that a 
Thing which seemed very Thingish inside you is quite different when it gets out into the open 
and has other people looking at it.”  
 A.A. Milne 
4.2.1 Introduction 
This chapter presents the methodology relating to the content development of the Internet-
based intervention used in Phase 2.  The purpose of Phase 2 was to develop an Internet‐based 
support intervention for the reduction of perceived stress and emotional eating in Maltese 
adolescents and to evaluate its feasibility and acceptability. 
The current chapter gives details of how the content of the online intervention was developed 
based on the results of Phase 1 and on previous literature.  Moreover, the behaviour change 
techniques incorporated into the intervention are presented.   
4.2.2 Content development  
At the time of writing, and to the knowledge of the researcher, no Internet-based intervention 
that aimed at decreasing perceived stress and emotional eating in adolescents existed.  Hence, 
ACES, an Internet‐based stress management intervention, was developed as part of the 
current study.  In Phase 2, the term ACES was used as an acronym for ‘Adolescents Coping with 
Emotional Eating and Stress’, and the intervention was developed over a 6-month period.   
The material that was included in ACES is based on established literature about stress-
management in adolescents (McNamara 2000) and:  
 the results of Phase 1, namely that, when planning an intervention aimed at 
decreasing emotional eating the following needed to be considered: 
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o decreasing perceived stress, increasing exercise self-efficacy, increasing 
general self-efficacy, increasing perceived social support, decreasing self-
controlling and escape-avoidance as well as increasing seeking social support 
and planful problem solving; 
 effective stress-management interventions that were currently in use (Appendix F) 
namely:  
o ‘SNAKE‐Online’, an online stress prevention program for adolescents (Fridrici 
et al. 2009; Fridrici & Lohaus 2009; SNAKE is an acronym for “Stress Nicht Als 
Katastrophe Erleben”; www.snake-training.de) - 8 lessons; 
o The ‘Coping For Success’ Program, a computer‐based coping skills program for 
young people aged 12‐18 (Frydenberg 2007) - 10 modules;  
o And ‘Think Positively!: A course for developing coping skills in adolescents’ 
(Frydenberg 2010) -  12 modules.  
The content of ACES, ‘SNAKE-Online’, ‘Coping For Success’, and ‘Think Positively!’ is compared 
in Table 18.  As can be seen from this table, ACES and the three interventions have a number 
of topics in common including information about coping, non-productive coping strategies 
(dysfunctional coping strategies), problem-solving, positive thinking, seeking social support, 
and time management.  The key points covered in each of these topics in the three stress 
management interventions were used to write the content for ACES.  Emotional eating was 
only covered in ACES.  The last four topics listed in Table 18 (i.e. Decision-making, Getting 
along with others, Coping with conflict and Coping in cyberworld) were not included in ACES.  
This was purposeful since these topics were not relevant to the aims of ACES on the basis of 
the results obtained in Phase 1 and the literature concerning emotional eating (Figure 20).  
Moreover, adding these topics would have lengthened the duration of the intervention.   
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Topic 
ACES 
(5 modules and 
3 additional 
resource 
sections) 
SNAKE-Online 
(8 lessons) 
Coping for 
Success 
(10 modules) 
Think Positively! 
(12 modules) 
Introduction to 
stress and coping     
Non-productive 
coping strategies     
Emotional eating     
Problem-solving     
Seeking social 
support     
Goal setting     
Positive thinking     
Time 
management     
Relaxation and 
physical exercise     
Decision-making     
Getting along 
with others     
Coping with 
conflict     
Coping in 
cyberworld     
Table 18: Comparison of content of ACES and the stress-management interventions used to guide its 
development 
4.2.3 Content included in ACES  
ACES consisted of five weekly modules and three additional resource sections.  Five weeks 
were deemed suitable for the current intervention for a number of reasons: 
 Firstly, the core material that needed to be covered (based on the results of Phase 1) 
fit within a five-week framework and the additional resource sections enabled the 
inclusion of supportive material without the need of lengthening the duration of the 
intervention; 
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 In addition, previous research about Internet-based interventions states that 
interventions should be short to minimise unnecessary burden, premature withdrawal 
and poor outcomes (Fridrici et al. 2009; Ritterband & Tate 2009); 
 Furthermore, a recent study about an Internet coping skills training program for 
adolescents with Type 1 Diabetes demonstrated that a 5-week program was sufficient 
to decrease perceived stress levels in adolescents (Whittemore et al. 2010). 
The content covered in ACES included knowledge about stress and coping, emotional eating, 
problem‐solving, seeking social support, goal setting, relaxation and physical activity, time 
management and, positive thinking.  Table 19 shows how the content was subdivided along 
with a brief description of each section. 
Module name Topics covered 
Module 1 - Stress Stress, effects of stress, and different coping mechanisms 
(productive coping, non-productive coping, and reference to 
others [i.e. functional and dysfunctional coping strategies]) 
Module 2 - Coping Coping strategies that are not helpful (non-productive coping 
strategies) including a section on emotional eating 
Module 3 - Problem-
Solving 
Six steps of problem-solving  
Module 4 - Social Support Seeking social support from family, friends and professionals, 
and identifying social support network 
Module 5 - Goal Setting Steps involved in setting a goal that is specific, measurable, 
achievable, realistic, and time-based, as well as reflecting on 
emotions felt when achieving a goal and reward to be given 
Additional Resources 1 - 
Time Management  
Time management, prioritizing tasks, and creating a timetable 
Additional Resources 2 - 
Positive Thinking 
Changing negative thoughts into positive ones, and finding 
positive qualities in oneself 
Additional Resources 3 - 
Relaxation and Physical 
Exercise 
Relaxation and physical exercise, deep breathing, progressive 
muscle relaxation 
Table 19: ACES modules and additional resource sections 
 
The modules (Appendix G) had the same format, and age-appropriate language was used 
throughout.  The participants first read through a comic which presented a scenario involving 
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two or more of the teenage cartoon characters created for ACES – Alex, Chrissy, Emma and 
Sam.  The next step involved an interactive activity or printable worksheet which aimed to 
reinforce the knowledge and skills covered in the comic.  Then there was a second comic 
followed by another related activity.  The content to be covered in each module was 
purposively split into two comics so that the participants would not need to read and 
understand a lot of material at once.  At the end of the module participants were required to 
complete a quiz consisting of three multiple-choice questions related to the content covered in 
the module.   
 Module 5 differed slightly from the other modules because the second activity and quiz were 
replaced by a longer quiz that asked about the material covered in all the modules and the 
additional resource sections.  This longer quiz served two purposes.  The first was to help 
adolescents rethink about all the material covered in ACES as a form of revision, whereas the 
second reason was to serve as an indicator of compliance with the intervention, i.e. whether 
the adolescents had read the material or just clicked through.  
The additional resource sections, on the other hand, consisted of one comic and: 
 two printable worksheets for Time Management  
 one printable worksheet for Positive Thinking 
 one printable handout for Relaxation and Physical Exercise.  
The information in ACES was presented in comic format using characters which the 
adolescents could relate to.  This was done so that the intervention would be attractive and 
enjoyable, include visual materials, and use a tone of voice that would be appealing to 
adolescents, i.e. incorporate factors which have been found to be very important for a user to 
stay on an intervention  (Crutzen et al. 2008).  Moreover, previous research found that online 
interventions can “improve self-efficacy and health behavior by providing appealing role-
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model characters who demonstrate skills, decisions, and consequences of decisions in a virtual 
world very similar to that of the participant” (Whittemore et al. 2010, p.3).  Adolescents have 
been found to be very attentive to characters which they feel are targeted both to their age 
and their life context and find the use of a cartoon format appealing (Whittemore et al. 2010; 
Van Vliet & Andrews 2009).   
4.2.4 Behaviour Change Techniques 
A number of behaviour change techniques were incorporated into ACES.  A 40-item taxonomy 
of behaviour change techniques (Michie, Ashford, et al. 2011) was used to identify the 
techniques used in ACES ensuring that standardised terminology was used.  This would, in 
turn, enable comparisons with other interventions incorporating behaviour change techniques 
(Michie, Ashford, et al. 2011).  The behaviour change techniques used, along with examples of 
how they were incorporated into ACES, are shown in Table 20. 
 
 
 
 
 
 
 
 
 
 
140 
 
 
Behaviour change 
technique Example of its use in ACES 
Provide information 
on consequences of 
behaviour in general 
Module 1 Activity 1 - Stress Effects Indicator: This activity shows the effect of 
stress on the mind, body, feelings, and behaviours. 
Provide information 
on consequences of 
behaviour to the 
individual 
Module 3 Activity 1 - Emma has a problem - Part 1: This activity breaks down 
the steps involved in problem-solving.  As part of this activity, the adolescents 
need to identify the pros and cons of different courses of action when 
attempting to solve a problem.  The adolescents are presented with a case 
scenario, they are asked to examine possible solutions and then correctly label 
the pros and cons of each solution. 
Action planning 
Module 5 - Goal Setting: This module teaches adolescents about how to set 
goals.  The activity breaks down goal setting into different steps and helps 
adolescents set goals that are specific, measurable, achievable, realistic and 
time-based.  It also prompts adolescents to reflect on how they would feel 
once they achieved their goal and decide what reward they would give 
themselves if they achieved it.   
Barrier identification/ 
problem solving 
Module 3 - Problem-Solving: This module breaks down problem-solving into 
six steps and provides detailed instructions about how to accomplish each 
step.  The activities in this module provide an opportunity for adolescents to 
practise the steps involved. 
Prompt rewards 
contingent on effort 
or progress towards 
behaviour 
Module 5 Activity 1 - SMARTER goal PATHS: As part of the activity which 
breaks down goal setting into simple steps, one of the steps prompts 
adolescents to identify a reward they will give themselves for achieving a goal. 
Provide instruction on 
how to perform the 
behaviour 
Additional Resources - Relaxation and Physical Exercise Handout: A very 
detailed handout about progressive muscle relaxation is provided. 
Teach to use 
prompts/cues 
Module 2 Comic 2 - Emma and Chrissy in...Emotional Eating!: This comic helps 
adolescents identify cues about whether they were eating because they were 
hungry or whether they were eating because of a particular mood or feeling 
such as feeling stressed, angry, bored, etc.  
Plan social support/ 
social change 
Module 4 - Social Support: The first part of this module helps adolescents 
identify the people (e.g. friends and family members) who are in their social 
support network.  The second part provides information about the different 
professionals (e.g. psychologists, doctors, teachers, school counsellors, and a 
telephone helpline) who could provide social support.  The adolescents are 
encouraged to fill in a handout and identify the people who could help with 
specific problem areas such as problems with health, money, studies, bullying, 
friends, violence, parents, and boy/girlfriend. 
Prompt self talk 
Additional Resources - Positive Thinking: This module prompts adolescents to 
reframe negative thoughts into positive ones. 
Stress management/ 
emotional control 
training 
Additional Resources - Relaxation and Physical Exercise: This module consists 
of a comic about different ways to relax such as listening to music, exercising, 
and deep breathing as well as a handout about progressive muscle relaxation. 
Time management Additional Resources - Time Management: This module is about time 
management and consists of a comic that explains how to prioritise tasks and 
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prepare a timetable as well as two handouts (a ‘To Do List Handout’ and a 
‘Timetable Handout’). 
Table 20: Behaviour change techniques (Michie, van Stralen, et al. 2011) used in ACES 
 
4.2.5 Summary  
This chapter presents the content development of ACES.  Details of the content included in the 
online intervention are given and the reason why a comic format was considered appropriate 
for ACES is provided.  The behaviour change techniques which were incorporated into ACES, 
such as action planning, problem-solving and time management, were presented at the end of 
the chapter. 
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4.3 Phase 2 Part 1 Methodology 2 - Web Design and Development 
 
“Pay attention to where you are going because without meaning you might get nowhere.” 
A.A. Milne 
4.3.1 Introduction 
The current chapter presents the methodology relating to the web design and development of 
ACES.  A description of ACES, as well as its features, is given, including the information 
architecture, the different sections in ACES and its content management system.  The 
facilitators and barriers encountered in developing the online intervention are presented 
towards the end of the chapter. 
4.3.2 ACES - Description and features 
4.3.2.1 Uniform resource locator, web hosting and accessing the intervention 
The URL for this Internet intervention was www.aces.org.mt.  This URL was chosen because it 
is short and easy to remember.  The ACES website was hosted on a secure server and could be 
used without the need to download any special software (e.g. plug-ins).  It could be used with 
all types of Internet connection (e.g. dial-up, cable, etc.) and web browsers (e.g. Microsoft 
Internet Explorer, Google Chrome, Mozilla Firefox, etc.). 
4.3.2.2 Information architecture and overall presentation 
The term information architecture refers to “the structure of information space to facilitate 
intuitive access to content and task completion” (Danaher et al. 2005, p.2).  A hybrid 
information architecture design, incorporating different components from matrix and tunnel 
information architecture designs, was used for ACES.  A matrix design is one where users are 
offered the opportunity to view the maximum amount of content through the use of multiple 
links which take the users to many different pages, whereas a tunnel design is one where users 
go through a series of sequential steps (Danaher et al. 2005).   
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The matrix design was used to enable the user to have free access to different areas of ACES 
such as the home page, modules section, additional resource section, about page, etc.  As is 
the case with most e-learning courses, the tunnel design was used for all the comics and some 
of the interactive activities (Danaher et al. 2005), for example, participants could progress 
through the comics by clicking arrows to advance or go back.   
The hybrid information architecture design resulted in a website that was easy to navigate 
(navigation structure was easy to use at first sight).  The page layout was kept simple 
throughout ACES.  Furthermore, there was a consistent use of colours, fonts and illustrations. 
4.3.2.3 Home page 
Users entering ACES would do so via the home page (Figure 21).  As can be seen from Figure 
21, at the top of the home page there was a toolbar with links to the other pages that could be 
viewed.  Users could access the following pages from this toolbar: 
 About ACES 
 Login 
 Prizes 
 Contact us 
Users were given the opportunity to change the font size in order to improve the accessibility 
of the website.  Three different font size options were given. 
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Figure 21: ACES - home page 
The website banner was placed below the toolbar (Figure 22).  It included the four cartoon 
characters that were created for the purpose of intervention, the URL, and a tagline.  The 
cartoon characters were included in the website banner to make the interface attractive at 
first sight and also to make it appear user-friendly.  Having an attractive interface at first sight 
is a very important factor for online interventions aimed at adolescents (Crutzen et al. 2008).  
The tagline chosen for ACES was “we can cope” - a tagline that reflects the purpose of the 
intervention. 
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Figure 22:  Website banner with tagline and characters on ACES homepage 
The amount of text on the homepage was kept to a minimum.  Users would be able to follow 
the step-by-step instructions given on the homepage in order to participate in ACES.  Two big 
buttons were created to simplify navigating through ACES as much as possible – one button 
(‘Questionnaire’ button) took a user to the initial questionnaire that needed to be completed 
prior to the first login (this was hosted on an external website), whereas the other button (‘My 
modules’) took a user to the Login page.  Users had another option to access the Login page by 
clicking on ‘Login’ in the toolbar at the top of the home page. 
The source of the online intervention (i.e. the organisation providing the online intervention) is 
easily identifiable since the logo of Plymouth University was provided at the bottom of the 
home page (as shown in Figure 21) (clicking on logo redirected participants to the University 
website - www.plymouth.ac.uk).  This was important for the trustworthiness of ACES as 
previous research has found that having a trustworthy organization (such as a well-known 
university) author or sponsor of an online intervention would help establish its trustworthiness 
(Kerr et al. 2006). 
4.3.2.4 About page and prizes page 
The ‘About ACES’ page included an information letter aimed at participants as well as further 
information about the online intervention.  The information letter briefed participants about 
the study and what it would involve.  The ‘Further information’ section gave details about the 
background of the study.  It specified that ACES was part of a Ph.D. research study which was 
funded by the University of Plymouth and that it was supported by the Health Promotion and 
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Disease Prevention Directorate, Malta.  The ‘Prizes’ page gave details of the raffle prizes that 
the users could win if they took part in ACES. 
4.3.2.5 Login page 
The ‘Login’ page (Figure 23) had three entry fields which a user would need to fill in: the 
username, password and personal identification number (PIN).  Users were then given the 
option of two buttons.  The first button was the ‘Login’ button which would take a user to 
password-protected content, i.e. the modules, additional resources and discussion board.  The 
second button was the ‘Forgot Password or PIN’ which a returning user could click on in the 
case s/he forgot or misplaced his/her password or PIN.  Once a user clicked on this button, the 
user would be asked for his/her email address and the following automated email would be 
sent: 
Dear [nickname], 
You can change your ACES profile password by following the link below. 
http://www.aces.org.mt/resetpassword/7f4e5384fb140860c15e5bef7f466171 
Remember that your PIN is 1604 
If you did not request a password change, please ignore this e-mail. 
Thanks,  
The ACES team 
 
Once a user logged into ACES, new options appeared on the toolbar enabling the user to 
access the password-protect portion of ACES (Figure 24).  Users would be automatically logged 
off after 30 minutes of inactivity on the website. 
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Figure 23: ACES - login page 
 
Figure 24: New options available on toolbar after login  
4.3.2.6 Contact page 
A contact form (Figure 25) was made available for existing or potential users of ACES.  Four 
fields were provided to fill in the name, email address, message, and a verification code.  The 
verification code was required to prevent automated spam to the website. 
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Figure 25: ACES - contact page 
4.3.2.7 Modules 
When accessing the Modules page, users were able to view the list of modules at a glance via 
the menu (Figure 26).  Users were able to complete the first module on first login and each 
subsequent module was set to be unlocked and released weekly after a user’s first login.  This 
was done to ensure that the user would not be overloaded with information on first login but 
would be able to view and process one module per week as would be the case with a face-to-
face intervention.   Automated weekly email reminder prompts were set to inform users when 
a new module was unlocked.  These automated notifications serve to maintain engagement in 
the study as forgetfulness is one of the barriers to persisting with an online intervention 
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(Donkin & Glozier 2012).  Moreover, the automated email notifications were set to greet a 
participant by the ‘nickname’ chosen on first log-in. 
Once a module was unlocked users would have unlimited access (upon login) to it.  Automated 
check marks indicated any completed sections enabling participants to track their personal 
progress through the modules. 
 
Figure 26: ACES - modules section 
The comics were presented one slide at a time with clearly visible navigation buttons to move 
forward or backward through the comic (Figure 27).  The script of the comics was provided 
below each comic slide (Figure 27) to accommodate participants with limited bandwidth, thus 
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avoiding a possible barrier to participant use (i.e. the comic slide not loading or taking a long 
time to load due to bandwidth limitations). 
 
Figure 27: Screenshot of a comic slide 
The different options available for the interactive activities were discussed with the web 
development team and a variety of interactive features were included.  Figure 28 to Figure 32 
show the range of interactive features incorporated such as activities that required clicking on 
buttons, drag-and-drop activities, activities within which the user had to select the correct 
option, downloadable worksheets or handouts, and activities within which the user had to 
enter text and which resulted in a personalized, printable record.  
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Figure 28: Example of an activity that required clicking on buttons to view different information 
 
 
Figure 29: Example of a drag-and-drop activity 
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Figure 30: Example of an activity where a user needed to select the correct option 
 
Figure 31: Example of an activity with a downloadable worksheet 
 
Figure 32: Example of an activity within which the user was required to enter text 
The end-of-module quizzes (Figure 33) consisted of three multiple choice questions and were 
set to advance to the next question if the answer chosen was correct but to prompt a 
participant to retry if the answer chosen was wrong.  Once all the questions were answered 
correctly, the quiz was completed and participants would not be able to retake it.  The number 
of tries required to complete the quiz (i.e. answer the questions correctly) was recorded in the 
web logs as an indicator of comprehension and compliance. 
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Figure 33: Screenshot of sample end-of-module quiz question 
The quiz at the end of module 5 (‘Who wants to be Stress Free?’; Figure 34) consisted of 13 
multiple-choice questions.  The 13 questions were set to be selected randomly from a bank of 
38 questions (The question bank included 5 to 6 questions per module and ten questions 
about the additional resource sections - each random-generated quiz was set to include 
questions from each part of ACES).  Participants were able to retake this quiz as many times as 
they liked and were presented with a different randomly generated quiz every time.  The score 
(out of 130) for this quiz and the number of times the participant took the quiz were recorded 
in the web logs. 
 
Figure 34: Screenshot of 'Who wants to be Stress Free' Quiz sample question 
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4.3.2.8 Resources and discussions 
The ‘Resources page’ provided a menu with the additional resource sections that could be 
accessed (Figure 35).  This section consisted of comics, and downloadable handouts and 
worksheets.  The moderated peer-to-peer discussion board was divided into different sections 
with different threads for each module covered in ACES.  There was unlimited access to the 
content in the additional resource section and discussion board.  The researcher acted as the 
moderator and reviewed all postings within 24 hours.  This was done to ensure that posts 
included appropriate content and language, and also to be able to identify any potential 
indicators of participant distress (Whittemore et al. 2010).   
 
Figure 35: ACES - Additional Resources Section 
4.3.2.9 Unobtrusive Measures of Participant Exposure 
Unobtrusive measures of participant exposure were incorporated into ACES.  The participants’ 
individual use of the online intervention could be tracked unobtrusively and objectively.  
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Server log files recorded data related to module completion such as the number of modules 
completed, the date and time when each section (comic or activity) of a module was accessed, 
the number of tries to successfully answer multiple choice tests, etc.  This data would be 
helpful in assessing the usage of ACES, investigating attrition patterns, and would also give an 
indication of compliance with the intervention.  
4.3.3 Content management system  
The website was based on the web developers’ content management system (PreeoCMS; 
Figure 36 and Figure 37).  This content management system (CMS) was modified and tailored 
specifically for ACES’ requirements.  The CMS is user-friendly and enabled the modification of 
the content of the website without the need of relying on the web developers.  The CMS made 
a number of changes to the website possible such as:  
 editing the text content of the pages  
 managing the slides in the comics (uploading new slides, deleting existing slides and 
changing the slide order) 
 adding or deleting questions to the quizzes at the end of a module 
 replacing existing printable handouts by uploading new ones 
 changing the text in the automated emails sent when a new module is unlocked 
 adding usernames and passwords 
 reviewing the list of users including details such as the username, nickname, email 
address, and the date and time of first login 
 managing (editing or deleting) comments on the discussion board 
 editing contact details including the email address that would receive any messages 
from the contact form. 
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The scalability of the website was also taken into consideration when developing ACES.  In the 
future, ACES can grow with the addition of other modules and additional resource sections and 
it can also take on new users.  (Details of the software used by the web development team to 
create ACES are provided in Appendix H). 
 
 
Figure 36: ACES' content management system 
 
Figure 37: Detail of part of the CMS 
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4.3.4 Facilitators and barriers for development 
Developing ACES evidenced a number of key issues regarding facilitators and barriers to 
developing an online intervention.  These facilitators and barriers could provide useful pointers 
for future Internet-based interventions.   
 
Facilitators included: 
 having a clear overall purpose for the online intervention and basing the intervention 
on a model outlining the variables specific to the target population; 
 keeping the target population in mind when taking decisions related to aesthetics, 
language and content, e.g. getting ideas of what is age-appropriate by reviewing any 
other available effective online interventions targeting the same age group (and also 
paper-based interventions for age-appropriate language and content); 
 creating a paper prototype of the online intervention prior to any web development to 
minimise the need for costly modifications and rework during the web development 
phase; 
 involving the web development team in the paper prototype stage to be able to 
discuss different options available in terms of creating an engaging and interactive 
intervention whilst at the same time keeping usability (e.g. simplicity and clarity) in 
mind; 
 creating an online intervention that can be easily updated and modified by the 
researcher without the need of relying on the web development team. 
Barriers included:  
 the high initial cost for web development; 
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 the length of time required to develop an online intervention  (6 months were needed 
to develop ACES). 
4.3.5 Summary 
This chapter gave details of the web design and the features that were incorporated into ACES 
in order to create an online intervention that would be appropriate to the target population in 
terms of its overall presentation and aesthetic design, ease-of-use and navigation, and 
trustworthiness.  These included the hybrid information architecture design, the inclusion of 
cartoon characters, the simple layout of the different pages and the variety of interactive 
features included.  A description of the CMS and its functions was provided.  Finally, the 
facilitators and barriers encountered in the development of ACES were illustrated.   
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Chapter 5: Phase 2 Part 2 - Feasibility Study 
5.1 Phase 2 Part 2 Methodology – Feasibility Study 
 
“You can't stay in your corner of the Forest waiting for others to come to you. You have to go to 
them sometimes.”  
A. A. Milne 
5.1.1 Introduction 
This chapter presents the methodology relating to the second part of Phase 2, i.e. the 
feasibility study.  It outlines the purpose of this study as well as the study design.  It then 
illustrates the data collection instruments.  The procedures, ranging from recruitment to data 
collection, are presented and any ethical issues pertinent to the study are highlighted.  Details 
about how the data in the current study were analyzed are included towards the end of the 
chapter.  
5.1.2 Purpose of study 
The purpose of the current study was to evaluate the feasibility and acceptability of ACES, a 
novel Internet‐based support intervention for the reduction of perceived stress and emotional 
eating in Maltese adolescents.  
Specifically, this study was carried out to: 
 assess the functionality, usability, perceived utility and acceptability of the Internet-
based intervention in order to further develop and adapt the intervention with a view 
to a full RCT;  
 check the feasibility and appropriateness of recruitment methods; 
 estimate recruitment and drop‐out rates; 
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 check the validity of outcome measures and whether they are suitable to measure 
change over the proposed period of study; 
 determine an estimated effect size to help in sample size calculation for a larger RCT 
(Chan 2003). 
5.1.3 Conceptual Framework 
This feasibility study is conceptualised in the context of research on the Transtheoretical 
Model of Health Behaviour Change (Prochaska & DiClemente 1983; Prochaska & Velicer 1997; 
Prochaska et al. 1992). The TTM posits that an individual makes behavioural improvements by 
progressing through a series of stages (precontemplation, contemplation, preparation, action, 
and maintenance) which correspond to that individual’s readiness to change (Park et al. 2008). 
This model will be used to assess participants’ readiness to change their behaviour at the start 
(baseline) and at the end of the intervention (follow‐up). This will be done in order to ensure 
that the participants recruited for the study are ready to make a change in their behaviour and 
also to verify whether the intervention enables participants to progress through the stages 
corresponding to their readiness to change. 
5.1.4 Research design 
The current study is a feasibility study carried out to test the design of a definitive RCT which 
would aim to determine the effectiveness of an Internet‐based support intervention in the 
reduction of perceived stress and emotional eating in Maltese adolescents between the ages 
of 14 and 16.  
In this feasibility study a one-group pretest-posttest design was used.  A control group was not 
required in this study because it was a feasibility study “to estimate important parameters that 
are needed to design the main study” (Arain et al. 2010, p.4) and its purpose was not to 
determine the effectiveness of the intervention developed in the current study.   
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Data from online self‐report questionnaires were collected at baseline (i.e. at the beginning of 
a 5-week intervention) and at follow‐up (i.e. following a 5‐week intervention).  Participants 
who satisfied the inclusion criteria were allocated to an intervention group (i.e. Internet‐based 
stress management intervention). 
5.1.4.1 Primary and secondary outcomes for the definitive trial 
The primary outcome for the definitive trial is perceived stress.  A decrease in perceived stress 
levels will be expected from baseline to follow‐up.  The secondary outcomes will be indices of 
emotional eating and readiness to change.  In terms of emotional eating, a decrease is 
expected from baseline to follow‐up.  It is also expected that participants make behavioural 
improvements by progressing through the series of stages corresponding to their readiness to 
change (progressing from contemplation to preparation, to action, and to maintenance). This 
pilot study will give some evidence to the likelihood of this in the definitive trial. 
5.1.5 Participants 
5.1.5.1 Inclusion Criteria 
In order to be included in this study, participants needed to satisfy all of the following inclusion 
criteria:  
 14 to 16 years‐of‐age, inclusive;  
 obtained informed consent from a legal guardian to take part in the study;  
 have access to the Internet and be able to use a computer (to complete the pretest 
and posttest tool as well as the weekly online stress management modules);  
 able to read and write in English.  
Adolescents who did not meet these criteria at baseline, but who wanted to participate in the 
stress management intervention, were not prohibited from participating in the online 
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intervention but their data were not analysed for the purposes of this study since they did not 
fit the requirements of the target population for this study.  
5.1.5.2 Sample Size 
Since this study is a feasibility study of a novel intervention and not a hypothesis testing study, 
“no inferential statistical tests should be proposed...power analyses should not be presented 
in an application for a pilot study that does not propose inferential tests.  A pilot sample size is 
instead based on the pragmatics of recruitment and the necessities for examining feasibility.” 
(Leon et al. 2011, p.3) 
The target sample size for recruitment in this feasibility study was 150, with the aim of 
recruiting at least 45 participants who completed all the 5 modules as well as the necessary 
questionnaires.  This estimate was based on a complete participation rate of 30.8% obtained in 
a study of an online stress prevention program for adolescents i.e. ‘SNAKE - Online’ (Fridrici & 
Lohaus 2009).  
5.1.6 Materials 
5.1.6.1 Online baseline (pretest) and follow-up (posttest) questionnaires 
An online questionnaire package that addressed key variables at the beginning and at the end 
of the five-week Internet-based intervention was developed.  The length of the questionnaire 
was kept to a minimum so as not to burden participants.  It included measures of perceived 
stress (PSS-10; Cohen et al. 1983), emotional eating (Emotional Eating Subscale of the DEBQ 
(van Strien 2010)), readiness to change (Custom-adapted version of the Motivational Stages of 
Change for Adolescents Recovering from an Eating Disorder (MSCARED; Gusella, Bird, et al. 
2003)), as well as demographic information namely, age, gender, self-reported current height 
(in cm) and weight (in kg).  Height and weight were required to calculate the BMI.  The follow-
up questionnaire also included a custom-designed evaluation questionnaire.  It was considered 
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that a qualitative element provided by the open-ended questions in the evaluation 
questionnaire would usefully supplement and extend the quantitative analysis. 
It was estimated that the baseline questionnaire took approximately 10 to 15 minutes to 
complete and that the follow-up questionnaire took approximately 30 minutes to complete.  
These estimates were based on a pilot test of the baseline questionnaire carried out with two 
adolescents prior to carrying out the study. 
A summary of the measures included in the baseline questionnaire and the follow-up 
questionnaire is presented in Table 21.  A print copy of the baseline (pretest) and the follow-up 
(posttest) questionnaire is included in Appendix I.  Those measures unique to Phase 2 are 
described in detail below (The PSS-10 and DEBQ have been described in Phase 1). 
Baseline (Pretest) Questionnaire 10-item Perceived Stress Scale (PSS-10; Cohen et al. 
1983) 
Emotional Eating Subscale of the Dutch Eating 
Behaviour Questionnaire (DEBQ; van Strien 2010) 
Custom-adapted version of the Motivational Stages of 
Change for Adolescents Recovering from an Eating 
Disorder (MSCARED; Gusella, Bird, et al. 2003) 
Demographic questions (age, gender, self-reported 
current height in cm and weight in kg) 
Follow-up (Posttest) Questionnaire 10-item Perceived Stress Scale (PSS-10; Cohen et al. 
1983) 
Emotional Eating Subscale of the Dutch Eating 
Behaviour Questionnaire (DEBQ; van Strien 2010) 
Custom-adapted  version of the Motivational Stages of 
Change for Adolescents Recovering from an Eating 
Disorder (MSCARED; Gusella, Bird, et al. 2003) 
Demographic questions (age, gender, self-reported 
current height in cm and weight in kg) 
Custom‐designed evaluation questionnaire  
Table 21: Summary of Measures used in Initial and Final Questionnaire 
 
5.1.6.1.1 Custom-adapted version of the Motivational Stages of Change for Adolescents 
Recovering from an Eating Disorder  
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A custom-adapted version of the Motivational Stages of Change for Adolescents Recovering 
from an Eating  Disorder (MSCARED; Gusella, Bird, et al. 2003) was used to give an indication of 
participants’ readiness to change their emotional eating behaviours.  No tool that specifically 
measured readiness to change emotional eating behaviours was located.   
This tool was selected because it is brief, the language used to describe the stages of change is 
simple, it is straightforward to complete and aimed at adolescents (Gusella, Butler, et al. 
2003).  For the purposes of this study, the term ‘eating disorder’ in the custom-adapted 
MSCARED was replaced by ‘emotional eating’ and a definition of ‘emotional eating’ was given 
at the beginning of the tool (Table 22).   
The term ‘emotional eating’ refers to eating in response to negative emotions such as stress.  
Where are you in this process?  (Tick the stage that best describes you) 
Precontemplation: Other people think I engage in emotional eating, but I don’t; 
Contemplation: I realize I engage in emotional eating but I’m not sure I’m ready to change; 
Preparation: I’m planning to “take action” against my emotional eating in the next 1 to 6 
months; 
Action: I have taken definite actions against my emotional eating within the past 6 months; 
Maintenance: I am working to maintain the changes I have made to “take action” against my 
emotional eating. 
Table 22: Custom-adapted version of the MSCARED 
MSCARED was based on “Prochaska’s concept of the staging algorithm where stage is 
determined by self-reported response to 4-5 simple statements relating to readiness to change 
the problem behavior” (Gusella, Butler, et al. 2003, p.110).  A 5-Choice response format is 
effective in assessing the stage of change (Reed et al. 1997).  The custom-adapted version, 
whilst making use of the language aimed at adolescents used in MSCARED, is also based on the 
concept of the staging algorithm but the problem behaviour investigated is emotional eating 
rather than an eating disorder.  Since the algorithm method of identifying stage of change and 
the wording used to describe the different stages of change has not been altered, but only the 
problem behaviour in question has been changed, it is believed that the custom-adapted 
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version of MSCARED should give an adequate indication of participants’ readiness to change 
their emotional eating behaviours. 
5.1.6.1.2 Custom‐designed online evaluation questionnaire  
A custom‐designed online evaluation questionnaire was developed for the purposes of this 
feasibility study.  This evaluation questionnaire assessed the functionality, usability, perceived 
utility and acceptability of the Internet-based intervention in order to further develop and 
adapt the intervention.  When evaluating the implementation of a new technology, user 
acceptability is a key component that must be considered (Kaltenthaler et al. 2008).  This 
questionnaire also aimed at collecting data about user satisfaction with the Internet‐based 
intervention.  Moreover, it served to assess the face validity of the outcome measures used in 
this study by asking participants whether they believed that their perceived stress levels 
and/or their emotional eating had decreased and by comparing their responses to their change 
in scores on the PSS and Emotional Eating Subscale of the DEBQ from the baseline to the 
follow-up questionnaire.  
This questionnaire consisted of fifteen open‐ended questions about:  
 satisfaction with overall presentation;  
 ease of navigation; 
 language and tone; 
 visual appeal; 
 trustworthiness;  
 perceived relevance;  
 level of interest of content; 
 perceived gain in knowledge; 
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 whether participants would recommend the intervention to friends or other 
adolescents;  
 whether participants believed that their perceived stress levels had decreased;  
 whether participants believed that their emotional eating had decreased; 
 perceived usefulness in decreasing emotional eating; 
 whether there were any external factors that may have affected their stress levels 
during the intervention period (e.g. examinations); 
 whether there were any external factors that may have affected their emotional eating 
levels during the intervention period (e.g. examinations);  and 
 whether participants completed all the modules and why. 
These questions were based on previous studies that researched user acceptability and 
satisfaction with Internet-based interventions (Borzekowski & Rickert 2001; Papadaki & Scott 
2008; Papadaki & Scott 2006; Kaltenthaler et al. 2008; Fridrici et al. 2009; Whittemore et al. 
2010).  The questions were open-ended so as to elicit qualitative data which could be used to 
further develop and improve the Internet-based intervention or, as stated in the idealized 
framework for evaluating emergent e-Health resources at different stages of development and 
implementation (Pagliari 2007), “to inform system development”.  
As was the case in Phase 1, the online questionnaire was produced using LimeSurvey, an open 
source survey application, and it was hosted on the University of Plymouth server (i.e. external 
to the ACES website).  Details of the advantages and features associated with the online 
questionnaire are available in Section 3.   
5.1.7 Procedure 
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5.1.7.1 Ethical Considerations 
The following section will present the ethical considerations related to this study such as the 
permissions and approvals obtained to conduct the study, the informed consent procedure 
and confidentiality. 
5.1.7.1.1 Permission and approval 
Phase 2 was submitted for consideration, comment, and approval to the Faculty Research 
Ethics Committee, Faculty of Health, Plymouth University.  The protocol was reviewed by the 
Faculty Research Ethics Committee and ethical approval was granted on the 12th June 2012 
(Appendix J).  Permission to conduct this study was also sought and given by the: 
 Secretariat for Education, Archbishop’s Curia to be able to conduct research in Church 
Schools (Appendix J) 
 Directorate for Quality Standards in Education to be able to conduct research in State 
Schools (Appendix J) 
 Heads of school of the participating educational institutions who acted as gatekeepers 
to recruitment through schools. 
Eleven out of a total of 21 church secondary schools (6 boys’ and 5 girls’ secondary schools) as 
well as 11 state secondary schools (6 boys’ and 5 girls’ secondary schools which form part of 5 
out of 10 state colleges) were invited to participate in the study.  Out of the schools contacted, 
six church secondary schools (3 boys’ and 3 girls’ secondary schools) and 7 state schools (3 
boys’ and 4 girls’ secondary schools) agreed to participate.  As was the case with Phase 1, the 
variety of schools selected ensured a sample from a wide geographical mix. 
5.1.7.1.2 Informed Consent 
The researcher did not obtain the consent of participants or of their legal guardians in writing.  
Consent was implied if legal guardians, after reviewing all the study details as described in the 
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invitation letter (Appendix K), agreed to their son/daughter’s participation and gave the 
study’s URL and login details required for participation to their son/daughter.  Moreover, the 
‘About ACES’ page of the Internet-based intervention, described the following to the 
participants: 
 the nature of the study 
 the amount of time required for participation 
 the voluntary participation and right of refusal 
 an assurance of confidentiality 
 instructions about how to contact the researcher. 
This is considered to be a common and legitimate way of obtaining informed consent in 
questionnaire-based research since no unreasonable risks were involved (Stein & Cutler 1996). 
5.1.7.1.3 Confidentiality 
Legal guardians and participants were informed that all the data collected were confidential 
and for research purposes only.  The invitation letter to legal guardians also gave details that 
all research measures would be destroyed within ten years after the completion of the study.   
5.1.7.2 Recruitment  
5.1.7.2.1 Recruitment strategies and modalities 
The recruitment procedures of this study were greatly influenced by the results of Phase 1.  A 
number of strategies and modalities were used to improve recruitment in the current study in 
addition to using the strategies that were used in Phase 1 (such as incentives and a study logo).   
Previous research has shown that linking the study to a “trusted and respected institution or 
individual already known to potential participants” can result in improved recruitment and 
retention rates (Cooney et al. 2007, p.2).  Meetings were, therefore, held with the Health 
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Promotion and Disease Prevention Directorate in Malta and the Director agreed to support the 
study.   The recruitment materials and the ACES website specified that the study was 
supported by the Health Promotion and Disease Prevention Directorate.  
In order to obtain better recruitment rates within a suitable time frame in this study, 
participants were recruited via multiple channels.  The use of multiple channels for 
recruitment should enhance study exposure and website visibility which should result in 
greater recruitment (Danaher & Seeley 2009).  
The different recruitment modalities used included the following: 
 Announcements from educational institutions (secondary schools) and youth groups  
(scout groups, youth group, gymnastics group) 
 Paid targeted advertising via a social network site (Facebook) (Appendix L) 
 Unpaid (earned media) announcements via online resources (e-mail, online 
communities – Facebook groups, Twitter) 
 Announcements on local newspapers – Two articles describing the study and inviting 
legal guardians to contact the researcher were published.  The two leading, national, 
English language newspapers were selected  (Appendix L) 
 Presentations at four obesity road shows. 
A video walk-through and guest username and password were provided to Heads of School 
and youth group leaders to give them a clear idea of what the study involved. 
Recruitment started one week before the end of the academic year (June) due to a delay in 
receiving the necessary approvals.  This meant that a number of adolescents could not be 
reached, either because they had already started their summer holidays (summer holidays in 
Malta are approximately 3 months long) or because they were completing their examinations.  
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A number of Heads of School contacted, asked whether recruitment could be postponed to 
the start of the following academic year.  Recruitment over the summer months was 
problematic as only a few youth groups that had 14 to 16-year-old adolescents were located.  
Moreover, the marketing techniques used (advertisements, newspaper articles, etc.) did not 
yield the desired recruitment numbers.  
Due to these reasons, it was decided to have a second recruitment period at the start of the 
following academic year.  The initial results were analysed prior to the second recruitment 
period to verify whether there were any potential modifications that could be incorporated 
into the second recruitment period to improve recruitment and retention rates.  From the 
analysis of the initial results it was evident that: 
 the overall recruitment rate was poor, 
 the recruitment rate and retention rate was higher in the case where the researcher 
was able to brief the adolescents (youth group) or the legal guardians (e-mail) directly, 
and 
 the greatest drop-out rate occurred after the adolescents completed the first module 
in ACES. 
In the light of these preliminary findings, it was decided that in the second recruitment period 
(October to December): 
 the invitation letter would also include a leaflet aimed at adolescents (Appendix K).  
This leaflet gave details about what the study involved, the incentives for taking part in 
the study (raffle prizes) as well as quotes from adolescents in the first recruitment 
period highlighting what they thought about ACES; 
 the researcher would request permission and visit the schools to brief all potential 
participants directly; 
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 the unlocking of the five modules in ACES would be modified slightly so that 
participants would be able to complete Modules 1 and 2 on their first login.  This 
meant that the intervention would take four weeks instead of five.  Enabling 
participants to complete the first two modules in Week 1 was considered suitable 
because these two modules provide information about stress and coping rather than 
teach a specific coping skill which may require more time to take up. 
5.1.7.2.2 Recruitment Process 
The recruitment processes depending on the different modalities are outlined below.  
Recruitment from educational institutions:  
 researcher contacted Head of Schools (gatekeeper) and gave study details  
 head of School agreed to participation and gave instructions to school administrative 
staff to mail invitation letters to parents/legal guardians of adolescents aged 14‐16  
 invitation letters with details of study, URL and unique tokens (password) were mailed 
to legal guardians 
 legal guardians who consented to son/daughter’s participation were instructed (via 
invitation letter) to give study URL and unique token to son/daughter  
 adolescent accessed website and reviewed study details and instructions on website  
 adolescent’s assent was implied if adolescent entered unique password and token to 
access study website  
 (in the second recruitment period, the adolescents were briefed by the researcher and 
given the invitation letter with instructions to hand it to their legal guardians). 
Recruitment through advertisements:  
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 details of the study were made available on newspapers and social network sites 
 interested parents/legal guardians were invited to contact the researcher for further 
information about son/daughter’s possible participation.  Invitation letters with details 
of study, URL and unique tokens (password) were mailed to legal guardians  
 legal guardians who consented to son/daughter’s participation were instructed (via 
invitation letter) to give study URL and unique token to son/daughter  
 adolescent accessed website and reviewed study details and instructions on website  
 adolescent’s assent was implied if adolescent entered unique password and token to 
access study website.  
5.1.7.3 Intervention 
The adolescents who met the eligibility criteria, and for whom parental consent was obtained, 
were asked to:   
 access the ACES website 
 fill in the online baseline (pretest) tool at Week 1  
 complete 5 weekly modules  
 fill in the online follow‐up (posttest) tool at Week 5. 
The participants could also access the additional resource sections and take part in the 
discussion forum if they wished to.  Participants were each given a unique username and 
password.  The login process to access the modules in ACES required three things – the 
username, password and a 4-digit PIN.  The username and password were given in the 
invitation letter.  The participants were given the PIN on the last screen of the baseline 
questionnaire to avoid the possibility of participants accessing the modules prior to or without 
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completing the baseline questionnaire.   In this way participants were obliged to complete the 
questionnaire before they could log into ACES.   
Participants were informed that they would be entered into a raffle draw if they completed all 
the steps required (i.e. the baseline questionnaire, the 5 modules in ACES, and the follow-up 
questionnaire).  As previously stated in Phase 1, using an incentive such as a lottery is a 
relatively inexpensive way of increasing response rates (Weber & Bradley 2006; Wright 2005).   
5.1.7.4 Incentive 
Since the budget for acquiring suitable raffle prizes was limited, sponsorship was sought from a 
number of local companies.  A number of companies, such as gyms, travel agents, health food 
shops, clothes shops, jewellery shops and mobile phone companies, were sent a letter 
requesting their sponsorship (Appendix M).  The sponsorship letters detailed a number of 
sponsorship opportunities that a potential sponsor could choose from, along with details of 
what the sponsor would be getting in return (e.g. listing of company name next to raffle prize 
on all print and online material, acknowledgement of support on intervention website, etc.)  
The sponsorship opportunities ranged from being the major sponsor of ACES (cost €500 - 
€1000) to providing one page advert that would be inserted in every invitation letter 
distributed (cost €50).   
A main raffle prize was obtained through this sponsorship request.  A travel agent kindly 
offered two participants the opportunity to win two flight tickets to Corfu each to be 
redeemed in the summer months (i.e. this prize was only available for participants enrolled in 
the first recruitment period and the draw was held after the participants from the first 
recruitment period completed the study).  The researcher provided additional raffle prizes: 15 
watches (a particular brand which was very popular with adolescents at the time of data 
collection with a local retail price of around €60; these were purchased online and in bulk for a 
cheaper price), one €30 gift voucher redeemable from a large number of local retail outlets, 
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and three universal serial bus (USB) hubs (these are used to convert one computer USB port 
into more, e.g. four; cost €5 each).  The prize draw for these additional prizes was carried out 
after participants recruited in the second recruitment period completed the study (completers 
from both recruitment periods were eligible for this draw).  Considering that the study aimed 
to recruit 45 completers and 21 prizes were offered, the odds of winning a prize were high. 
5.1.7.5 Participant Engagement 
Even though participants enrolled in the study were encouraged to complete the five modules 
in ACES, they were able to decide how much of the program to complete.  Participants were 
free to decide how long and how often they accessed the online intervention.  They could also 
decide whether to complete the three modules in the additional resources section, whether to 
take part in the discussion forum, and how many times they consolidated what they learnt by 
taking part in the interactive activities.  For these reasons, measures of program engagement 
were included (previously described unobtrusive measures of participant exposure in Section 
4.3.2.9 - server log files recorded data related to, for example, module completion such as the 
number of modules completed, etc.).  Measuring engagement has numerous benefits 
“including ensuring program usability, determining what participants use in the context of 
what they are offered, and identifying active ingredients that help to explain any observed 
treatment effect” (Danaher & Seeley 2009, p.33).  In addition to the server log files, the 
intervention website was linked to Google Analytics - an online service which enables the 
collection of additional data such as tracking the number of visitors to the website, the traffic 
sources (i.e. how the visitors got to the website), etc.   
5.1.8 Data Analyses 
Both quantitative and qualitative data (from open-ended questions) were collected in this 
study.  Data analyses involved the following:  
 checking the feasibility and appropriateness of recruitment methods;  
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 assessing attrition rates;  
 checking validity of outcome measures and their suitability to measure change over 
the proposed period of study (e.g. floor and ceiling effects; face validity of outcome 
measures by assessing agreement between responses about decrease in perceived 
stress and emotional eating obtained in the evaluation questionnaire and changes in 
the PSS and the emotional eating subscale of the DEBQ);  
 determining an estimated effect size;  
 analysing qualitative data from the evaluation questionnaire by a content analysis 
method.  
5.1.9 Summary  
The methodology relating to the feasibility study in Phase 2 was detailed in this chapter.  The 
conceptual framework, i.e. the Transtheoretical Model of Health Behaviour Change, was 
outlined.  The research design as well as the primary and secondary outcomes of the study 
were presented.  Details of the sample, study materials, and ethical considerations were given.  
The recruitment strategies and the procedures involved for participating in the study were 
provided.  The chapter concludes by giving details of how the data were analysed. 
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5.2 Phase 2 Part 2 Results 
 
“Rivers know this: there is no hurry. We shall get there some day.” 
Pooh's Little Instruction Book, inspired by A. A. Milne 
 
5.2.1 Introduction 
The results of the second part of Phase 2 (feasibility study) are put forward in this section 
along with details about how the data analyses were carried out.  The respondents’ profile, 
recruitment and attrition rates as well as the feasibility and appropriateness of recruitment 
methods are put forward.  The feasibility and appropriateness as well as the validity of 
outcome measures and their suitability to measure change over the proposed period of study 
are highlighted.  This chapter then presents the functionality, usability, perceived utility and 
acceptability of ACES.  The estimated effect size for this study is calculated.  A summary of the 
major findings in this study is presented at the end of the chapter.   
5.2.2 Respondent profile 
Descriptive statistics were generated to describe the nature of the sample.  One hundred 
twenty-five adolescents completed the initial questionnaire (Table 23).  Of these respondents, 
66 were female while the remaining 59 were male.  The ages of the respondents ranged from 
14 to 16 with the majority (n= 69) being 14-years-of-age (36 males, 33 females), 45 being 15-
years-of-age (18 males, 27 females), and 11 being 16 years old (5 males, 6 females).   
Characteristics Number of Participants (n= 125) 
Male 59 (47.2%) 
Female 66 (52.8%) 
Age (years) - 14 69 (55.2%) 
Age (years) - 15 45 (36%) 
Age (years) - 16 11 (8.8%) 
Table 23: Gender and age of participants 
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5.2.2.1 The prevalence of overweight and obesity 
Reported height and weight at baseline were used to calculate BMI values (body 
mass/height²).  Figure 38 presents the distribution of the BMI values using the IOTF cut-offs.  
Interestingly, this study attracted a large proportion of obese adolescents (19%) compared to 
Phase 1 (7%). 
 
Figure 38: BMI classification of total sample at baseline using IOTF cut-offs 
When categorising BMI values according to gender, 13.3% of all males in the sample were 
overweight, whilst 23.3% of all males in the sample were obese, and 19.7% of all females in the 
sample were overweight, whilst 15.2% of all females in the sample were obese.  The frequency 
of BMI IOTF cut‐offs by gender is presented in Figure 39. 
 
Figure 39: Frequency of BMI IOTF cut-offs by gender of respondents at baseline 
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5.2.3 Recruitment 
A total of 873 invitation letters were distributed.  During the first recruitment period 493 
invitation letters were given out, and a response rate and completion rate of 14.2% and 6.3% 
respectively were obtained.  Three hundred and eighty letters were distributed in the second 
recruitment period (October to December).  The response rate (16.6%) was greater than in the 
first recruitment period (June to September), however the completion rate (3.9%) was smaller.  
The recruitment and participation flow chart can be seen in Figure 40. 
 
Figure 40: Recruitment and participation flow chart 
5.2.3.1 Feasibility of Recruitment Modalities 
The results pertaining to the feasibility of the different recruitment modalities, namely their 
impact on the number of visits to the site as well as their effect on response and completion 
rates, will be put forward in this section.   
5.2.3.1.1 Traffic Sources 
This section describes visits to the ACES website until 8 months after its release (June 2012 – 
January 2013).  This timeframe was selected because it includes both data collection periods 
Recruitment: 
873 invitation 
letters distributed 
First Recruitment 
Period - 493 letters 
Response Rate: 
14.2% 
Completion Rate: 
6.3% 
Second Recruitment 
Period - 380 letters 
Response Rate: 
16.6% 
Completion Rate: 
3.9% 
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(i.e. first and second recruitment periods) in this study.  The data presented were obtained 
from Google Analytics (for Malta only). 
The majority of visits (523 visits) were via direct traffic, i.e. from people who typed in the 
website address.  The data in the first four rows in Table 24, reflect the behaviour of visitors 
who got to know about ACES via invitation letters (printed or email).  
The study advertisements via newspapers and social networks resulted in 65 and 154 visits 
respectively.  As can be seen in Table 24, these sources resulted in a lower number of pages 
viewed per visit, shorter visits, and a greater bounce rate than in the case of visits carried out 
by visitors who got to know about the ACES website through the invitation letter distributed in 
print or via email.  This is not surprising since no participants were recruited via these sources. 
The least number of pages viewed per visit and the shortest average visit durations were from 
visitors who clicked on the ACES link from the online portfolio of the web developers as it is 
more likely that these visitors accessed the ACES website to see the web developers’ abilities 
rather than because they were interested in the study. 
Source 
Unique 
Visitors Visits 
Pages 
/ Visit 
Average Visit 
Duration 
(minutes:seconds) 
% 
New 
Visits 
Bounce 
Rate 
(%) 
Direct traffic 249 523 12.4 11:22 47.6% 29.6% 
Referral from Study 
Questionnaire Webpage 
3 28 15.7 13:01 10.7% 17.8% 
Search engines 60 218 11.5 9:23 27.5% 13.8% 
Email 1 11 9.7 5:29 9.1% 9.1% 
Newspapers 43 65 4.1 3:01 66.2% 35.4% 
Social networks (e.g. 
Facebook, Twitter, 
Linkedin) 
98 154 4.4 3:57 63.6% 44.2% 
Web developers’ 
website portfolio 
37 42 2.6 0:32 88.1% 33.3% 
Table 24: Visitors' behaviour depending on source 
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5.2.3.1.2 Response rates and completion rates 
The response rates and completion rates for each of the different recruitment modalities 
employed in this study are presented in Table 25.  This table is quite revealing in several ways.  
Firstly, it shows that newspaper articles, paid targeted advertisements, unpaid announcements 
via online resources, as well as presentations during the obesity road show, did not result in 
any recruits and, thus, appear not to be feasible recruitment modalities despite attracting a 
number of visitors to the ACES website.  Secondly, looking at the first recruitment period, the 
highest completion rates were obtained through modalities where the researcher briefed the 
parents/legal guardians (via direct email invitations) or the adolescents (youth group) directly.  
This direct contact with potential participants did not, however, result in improved completion 
rates from adolescents recruited via schools in the second recruitment period.  Another point 
worth noting is that, even though response and completion rates were quite low in secondary 
schools, the schools provided access to a large number of adolescents and resulted in the 
greatest number of recruits in the study. 
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Recruitment Modality 
Number of 
invitation 
letters 
distributed 
(n=873) 
Number of 
subjects 
joining the 
study         
(n = 133) 
Response 
Rate 
Number of 
subjects 
completing 
the study  
(n = 46) 
Completion 
Rate 
1st Recruitment Period – June to September 2012 
Boys’ Secondary Schools via head 
of school 
310 34 11% 16 5.2% 
Girls’ Secondary Schools via head 
of school 
120 12 10% 4 3.3% 
Scout Groups via group scout 
leader 
32 10 31.3% 2 6.3% 
Youth Group directly from 
researcher following briefing about 
study 
20 7 35% 5 25% 
Gymnastics Group via coach 7 3 43% 1 14.3% 
Newspaper articles - 0 - 0 - 
Paid targeted advertisements on 
social network site 
- 0 - 0 - 
Direct email invitations 4 4 100% 3 75% 
Unpaid (earned media) 
announcements via online 
resources 
- 0 - 0 - 
Presentations at obesity road show - 0 - 0 - 
2nd Recruitment Period – November to December 2012 
Boys’ Secondary Schools directly 
from researcher following briefing 
about study 
155 21 13.5% 6 3.9% 
Girls’ Secondary Schools directly 
from researcher following briefing 
about study 
225 42 18.7% 9 4% 
Table 25: Recruitment and completion rates based on different recruitment modalities (response 
rates and completion rates are out of the number of invitation letters distributed per recruitment 
modality) 
5.2.4 Retention and attrition 
Retention and attrition patterns were examined during the intervention.  At the conclusion of 
the intervention, 79 of the 125 participants who had completed the initial questionnaire had 
stopped using ACES.  The greatest amount of drop-out/non-usage attrition occurred after 
logging on to ACES without completing any modules (17.5%, n=22) and after the first module 
(17.5%, n=22) as can be seen in Figure 41 below.  The attrition rates decreased as more 
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modules were completed with only one participant dropping out after Module 4 and with 
three participants completing all the modules but not the final questionnaires. 
 
Figure 41: Attrition rates 
Forty-six out of 125 participants completed ACES, including the final questionnaires, giving a 
completion rate of 36.8%.  This is slightly better than the completion rate of 30.8% obtained in 
another study of an online stress-prevention intervention with adolescents  (Fridrici & Lohaus 
2009). 
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5.2.5 Perceived stress, emotional eating and stage of change at baseline 
The mean and standard deviation for the score obtained at baseline on the PSS and the 
Emotional Eating Subscale of the DEBQ are presented in Table 26.  The number of participants 
at each stage of change is also put forward in this table.   
Characteristics 
Number of participants  
(n= 125) 
PSS Score (mean ± s.d) 19.25 ± 6.49 
Emotional Eating Subscale (DEBQ) Score (mean ± s.d) 2.45 ± .79 
Stage of Change: Precontemplation (Customised MSCARED) 33 (26.4%) 
Stage of Change: Contemplation (Customised MSCARED) 22 (17.6%) 
Stage of Change: Preparation (Customised MSCARED) 20 (16%) 
Stage of Change: Action (Customised MSCARED) 22 (17.6%) 
Stage of Change: Maintenance (Customised MSCARED) 28 (22.4%) 
Table 26: Participants' mean PSS and Emotional Eating scores and stage of change at baseline 
5.2.6 Baseline characteristics of completers versus non-completers 
The baseline characteristics, namely gender, age, weight status, PSS and Emotional Eating 
Subscale scores as well as stage of change, of completers versus non-completers were 
explored to find out whether there were any significant differences. 
The gender and age of completers as well as non-completers are presented in Table 27.  By 
comparing the gender of completers and non-completers in this table, it can be seen that a 
greater proportion of males than females completed ACES.  A chi-square test was carried out 
and this confirmed that there was a relationship between gender and completion status 
(χ2=5.457, df=1, p=0.019) with males being more likely to complete ACES than females.  
The majority of completers (n=23) were 15-years-of-age, 21 completers were 14-years-of-age, 
whilst 3 were 16 years old.  A chi-square test confirmed that there was relationship between 
age and completion status (χ2=6.804, df=2, p=0.033) with 15-year-old adolescents being more 
likely to complete ACES than those who were 14 or 16-years-of-age.  
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Characteristics Completers (n= 46) Non-Completers (n= 79) 
Male 28 (60.9%) 31 (39.2%) 
Female 18 (39.1%) 48 (60.8%) 
Age (years) - 14 21 (45.7%) 48 (60.8%) 
Age (years) - 15 23 (50%) 22 (27.8%) 
Age (years) - 16 2 (4.3%) 9 (11.4%) 
Table 27: Gender and age of completers and non-completers 
The weight status at baseline for completers and non-completers is presented in Table 28.  
There was no relationship between weight status and completion status (χ2=0.047, df=1, 
p=0.829). 
Characteristics Completers (n= 46) Non-Completers (n= 79) 
Normal Weight 30 (65.2%) 50 (63.3%) 
Overweight 16 (34.8%) 29 (36.7%) 
 Table 28: Weight status (at baseline) of completers and non-completers 
Significant differences in PSS scores between completers and non-completers at baseline were 
found following an Independent Samples T-Test (t = -2.135, df = 124, p = 0.035, two-tailed), 
with completers exhibiting significantly lower perceived stress scores at baseline.  No 
differences were found between completers and non-completers in terms of their baseline 
emotional eating subscale score and stage of change (Table 29). 
Characteristics 
Completers 
(n= 46) 
Non-Completers 
(n= 79) 
PSS Score (mean ± s.d) 17.77 ± 6.03 20.33 ± 6.79 
Emotional Eating Subscale (DEBQ) Score (mean ± s.d) 
2.28  
± 0.67 
2.55  
± 0.84 
Stage of Change: Precontemplation (Customised MSCARED) 13 20 
Stage of Change: Contemplation (Customised MSCARED) 7 15 
Stage of Change: Preparation (Customised MSCARED) 5 15 
Stage of Change: Action (Customised MSCARED) 11 12 
Stage of Change: Maintenance (Customised MSCARED) 11 17 
Table 29: PSS Scores, Emotional Eating Subscale Scores and Stage of Change at baseline for completers 
and non-completers 
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5.2.7 Reasons for completing ACES 
As part of the evaluation questionnaire at the end of the study, participants were asked 
whether they completed ACES and why this was so.  All the participants (n = 46) who 
responded were completers.  No responses were obtained from non-completers despite 
sending reminder emails prompting for completion of the final questionnaire (including the 
evaluation questionnaire).  Participants gave different reasons as to why they completed all 
the modules in ACES, the most popular being that ACES was interesting (Table 30 – all 
quotations presented verbatim). 
Reasons 
Number of 
Participants Sample Quotations 
Interesting 18 
“Yes, because the were very interesting and i loved them” 
 
“Yes, because they were very interesting and I was very curious to 
know all the ‘secrets’ to coping” 
 
Helpful 12 
“I did complete them all because I believed that they will help me” 
 
“Yes I did, because I think they may help me in my future, and also 
provide me information by which to help my friends. Thanks for 
that :)” 
 
Educational 10 
“Yes i did. Because i thought that i would learn something from 
them and i acyually did” 
 
“yes because i wanted to learn more how to cope with my life” 
 
“Yes because it is good and I have learnt from it and I feel better 
with less stress” 
Looked forward 4 
“Yes, as each module had a different scope to be tackled and so, 
that made me look forward to completing each module” 
 
“Yes, because I found every single module interesting and every 
week when I finish my module I just couldn’t wait for the following 
week to arrive for the new module” 
Engaging/fun 4 
“Yes, I have completed all the 5 modules, because they are fun and 
one can easily learn new skills out of them” 
To help 
researcher 
3 
“yes i did complete all modules as i with the complition of these 
modules i a help to Daniela” 
 
“yes, because it helped a university student and it was engaging” 
To reduce 
stress 
2 “yes to reduce my stress” 
Easy 1 
“Yes, I always passed them. I paid attention the the "lessons" 
presented by the four teenagers of the site and found the modules 
easy to do” 
Table 30: Reasons for completing ACES 
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5.2.8 Outcome measures 
The results pertaining to the feasibility and appropriateness of outcome measures, namely 
their internal consistency, floor and ceiling effects, face validity, and their suitability to 
measure change over the proposed period of study, are presented in this section.   
5.2.8.1 Measurement properties ‐ Internal Consistency 
Both the PSS and the Emotional Eating Subscale of the DEBQ demonstrated good internal 
consistency as shown by the Cronbach’s alpha coefficients obtained.  The values were 
calculated for the scales at the two data collection points in the study, i.e. the initial 
questionnaire and the final questionnaire, and ranged from 0.79 for the PSS (final 
questionnaire) to 0.93 for the Emotional Eating Subscale of the DEBQ (final questionnaire).  
The Cronbach’s alpha values are put forward in Table 31.  
Scale/Subscale 
Cronbach’s Alpha – Initial 
Questionnaire 
Cronbach’s Alpha – Final 
Questionnaire 
PSS 0.85 0.79 
Emotional Eating Subscale of the 
DEBQ 
0.91 0.93 
Table 31: Cronbach's alpha values for PSS and Emotional Eating Subscale at both data collection points 
5.2.8.2 Floor and ceiling effects 
The perceived stress and emotional eating scores of completers at the beginning and at the 
end of the study were investigated for potential floor and ceiling effects.  The mean and 
standard deviation for the scores obtained for the PSS and the Emotional Eating Subscale of 
the DEBQ were analysed (Table 32).  According to Carlson and Schmidt (1999), floor or ceiling 
effects would be present if the mean (average) dependent variables (i.e. perceived stress and 
emotional eating) scores were less than 1.5 standard deviations from the minimum or 
maximum possible dependent variable score, i.e. 0 and 40 for the PSS and 1 and 5 for the 
Emotional Eating Subscale of the DEBQ.  Using this method, no floor or ceiling effects were 
found (Table 32).   
187 
Scale Mean 
Standard 
deviation 
Standard 
deviation 
x 1.5 
Minimum 
possible 
score + 1.5 
standard 
deviations 
Maximum 
possible 
score – 1.5 
standard 
deviations 
Possible 
floor 
effects 
Possible 
ceiling 
effects 
PSS – Initial 
Questionnaire 
19.25 6.49 9.74 9.74 30.26 No No 
Emotional 
Eating 
Subscale of 
DEBQ – Initial 
Questionnaire 
2.45 0.79 1.19 2.19 3.81 No No 
Table 32: Floor and ceiling effects 
5.2.8.3 Face validity 
The face validity of the PSS and the Emotional Eating Subscale of the DEBQ was examined by 
assessing the agreement between changes in these outcome measures and participants’ 
responses, in the evaluation questionnaire, as to whether they believed that their stress and 
emotional eating had decreased.  The results are presented in Table 33.   
Face Validity 
Number of 
participants 
(n=46) 
Agreement between quantitative and qualitative data for both scales 22 
Disagreement between quantitative and qualitative data for PSS only 8 
Disagreement between quantitative and qualitative data for Emotional 
Eating Subscale of DEBQ only 
8 
Disagreement between quantitative and qualitative data for both scales 8 
Table 33: Face validity of outcome measures 
As can be seen in this table, 22 participants had an agreement between their change in scores 
and their responses as to whether they believed that their scores had changed.  There was no 
agreement in the data for 8 participants with regards to the PSS, another 8 participants had no 
agreement in the data for the Emotional Eating Subscale of the DEBQ, whereas a further 8 
participants had disagreements in the data for both outcome measures.   This means that in 
the case of 30 participants out of 46, PSS demonstrated good face validity, and that in the case 
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of 30 participants out of 46, the Emotional Eating Subscale of the DEBQ demonstrated good 
face validity.  
The data were examined further in order to find out whether there were any variables, such as 
age, gender, weight status, and stage of change, that had an impact on the face validity of the 
outcome measures.  Data obtained from the ACES website logfiles were also used to verify 
whether there was a relationship between the face validity and indicators of participants’ 
compliance to the intervention, such as the time spent on the modules, the order of 
completion of the modules, the number of days that elapsed between the completion of the 
different modules, the number of quiz attempts at the end of Modules 1 to 4, and the average 
score on the comprehensive quiz at the end of Module 5. 
With regards to the face validity of PSS, a relationship was found with two variables, as 
presented in Table 34.  From this table it can be seen that the face validity of PSS was related 
to the total time spent on the modules (χ2=9.081, df=1, p=0.003).  There was greater face 
validity in the case of participants who spent more total time than average on the modules.  
The face validity of PSS was also related to whether there was a change in PSS from the 
beginning to the end of the study (χ2=17.011, df=1, p=0.000).  There was greater face validity 
of PSS in the case of participants whose PSS scores had decreased. 
 Face validity of PSS 
Total 
Agreement between 
quantitative and 
qualitative data for PSS 
Disagreement between 
quantitative and 
qualitative data for PSS 
More total time than 
average spent on modules 
15 1 16 
Less total time than 
average spent on modules 
12 13 25 
PSS score decreased 27 5 32 
PSS score increased 3 11 14 
Table 34: Variables related to the face validity of PSS 
 
189 
With regards to the face validity of the Emotional Eating Subscale of the DEBQ, a relationship 
was found with two variables which are presented in Table 35.  From this table, it can be seen 
that the face validity of the Emotional Eating Subscale of the DEBQ was related to the total 
number of quiz attempts at the end of Modules 1 to 4 (χ2=4.305, df=1, p=0.038).  There was 
greater face validity in the case of participants who had 17 or more quiz attempts rather than 
in those who had 12 to 16 quiz attempts.  This finding was not expected since a greater 
number of quiz attempts in Modules 1 to 4 signifies that the students either did not 
understand the material correctly or clicked on the quiz options randomly (a score of 12 would 
have meant that the participants got all answers correct on the first try – 3 questions per 
module for 4 modules).  The face validity of the Emotional Eating Subscale of the DEBQ was 
also related to whether there was a change in emotional eating from the beginning to the end 
of the study (χ2=20.659, df=1, p=0.000).  There was greater face validity of the Emotional 
Eating Subscale of the DEBQ in the case of participants whose emotional eating scores had 
decreased. 
 Face validity of the Emotional Eating Subscale 
of the DEBQ 
Total 
Agreement between 
quantitative and 
qualitative data for 
Emotional Eating 
Subscale of DEBQ 
Disagreement 
between quantitative 
and qualitative data 
for Emotional Eating 
Subscale of DEBQ 
Total Number of Quiz Attempts 
for Modules 1 to 4 – 17 or more 
attempts 
19 5 24 
Total Number of Quiz Attempts 
for Modules 1 to 4 – 12 to 16 
attempts 
11 11 22 
Emotional eating score 
decreased 
26 3 29 
Emotional eating score did not 
decrease 
4 13 17 
Table 35: Variables related to the face validity of the Emotional Eating Subscale of the DEBQ 
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5.2.8.4 Change in perceived stress and emotional eating scores 
Paired samples t-tests were carried out in order to investigate whether completers’ baseline 
and end of study scores on perceived stress and emotional eating were significantly different 
(Table 36).  This was done to verify whether the measures chosen were suitable to measure 
change over the proposed period of study.  Both perceived stress scores and emotional eating 
subscale scores were found to be significantly different from the beginning to the end of the 
study and, overall, both decreased.  Participants were asked whether there were any external 
factors that may have affected their perceived stress or emotional eating levels during their 
participation in ACES (Appendix N).  Twelve participants stated that there were external factors 
that may have affected their perceived stress (e.g. examinations, friends, family illness), 
whereas 11 participants stated that there were external factors that may have affected their 
emotional eating (e.g. examinations, boredom, sadness).  These external factors did not, 
however, have an impact on their change in perceived stress and emotional eating scores from 
baseline to follow-up (Appendix N). 
 
Mean score – Initial 
Questionnaire 
(n=46) 
Mean score  - Final 
Questionnaire 
(n=46) t df 
Sig. (2-
tailed) 
PSS score 17.61 15 2.8 45 0.008 
Emotional eating 
subscale (scale) score 
2.29 2 3.06 45 0.004 
Table 36: Differences in PSS and Emotional Eating Subscale scores from baseline to end of study 
5.2.8.5 The relationship between perceived stress and emotional eating 
Correlations were carried out between the PSS and the Emotional Eating Subscale of the DEBQ 
to investigate the relationship between perceived stress and emotional eating.  The results 
corroborate the findings in Phase 1, i.e. that there is a positive correlation between perceived 
stress and emotional eating.  The results are presented in Table 37. 
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 Pearson’s correlation coefficient, r 
PSS & Emotional Eating Subscale of DEBQ – Initial 
Questionnaire (n = 125) 
.407 (p = 0.000) 
PSS & Emotional Eating Subscale of DEBQ – Final 
Questionnaire (n = 46) 
.318 (p = 0.031) 
Table 37: Correlation between perceived stress and emotional eating 
5.2.8.6 Change in readiness to change 
A paired samples t-test was carried out to investigate whether completers’ baseline and end of 
study scores on readiness to change were significantly different (Table 38).  This was done to 
verify whether the online intervention enabled participants to move forward and progress 
through the stages corresponding to their readiness to change over the proposed period of 
study.  The scores obtained by completers on the customised MSCARED were found to be 
significantly different from the beginning to the end of the study.  The scores obtained in the 
final questionnaire were significantly higher and higher scores on the customised MSCARED 
indicate an increased readiness to change emotional eating behaviours.  The individual 
participants’ changes on the customised MSCARED scores were categorised into three groups - 
‘improved’ (signifying that a participant had moved forward through the stages), ‘same’ 
(signifying that no change in stage of change occurred from baseline to follow-up) and 
‘worsened’ (signifying that a participant had regressed from baseline to follow-up).  Out of the 
completers, 22 participants (47.8%) had improved, 16 (34.8%) had stayed the same, whilst 8 
(17.4%) had worsened.  It is important to note that six participants out of the 16 whose stage 
of change was the same at baseline and follow-up had a score of 5 at baseline (signifying they 
were already in the maintenance stage at baseline and, therefore, could not have made any 
further improvements). 
 Mean score – Initial 
Questionnaire 
(n=46) 
Mean score  - Final 
Questionnaire 
(n=46) t df 
Sig. (2-
tailed) 
Customised MSCARED score 3.04 3.65 -2.458 45 0.018 
Table 38: Differences in customised MSCARED scores from baseline to end of study 
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5.2.9 Functionality, usability, perceived utility and acceptability of ACES 
Forty-six participants filled in the custom‐designed online evaluation questionnaire at the end 
of the study (posttest) which provided data regarding the functionality, usability, perceived 
utility and acceptability of ACES.  The results obtained from the content analysis of the open-
ended questions are presented in this section.  All quotations are presented verbatim including 
erroneous spelling and grammar. 
5.2.9.1 Functionality 
To assess the functionality of ACES, participants were asked about whether they were satisfied 
with the overall presentation of ACES and whether they had any suggestions for improvement, 
as well as whether they found ACES visually appealing.  These results are presented in this 
section. 
5.2.9.1.1 Satisfaction with overall presentation and suggestions for improvement 
All participants (n = 46) stated that they were satisfied with the overall look and content 
presented in ACES.  Participants gave different reasons as to why they were satisfied (Table 
39).   
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Reasons 
Number of 
Participants Sample Quotations 
Enjoyable/fun 6 “it was very well done .. and i enjoyed taking part in it” 
Helpful 6 
“Yes, it has been heaps of help, especially to my emotional eating and 
decision making” 
 
“I was very, very satisfied and it will help me a lot with problems 
happening to me now and in the future. In my opinion, the content 
can't be any better” 
Well 
organised/ 
planned 
4 “yes, I was satisfied and it is well organised to leave a difference in 
who ever is going through this material” 
Educational 4 “Yes, i was really satisfied and learned a lot” 
Interesting 3 
“The ACES program was very interesting and I don't see any points of 
improvement for the program.  I can honestly say that it really helped 
me understand ways of coping and what you should do in particular 
situations” 
Liked 
look/style 
2 “yes satisfied about the look – nice idea of including comics” 
Impressed 2 “Yes, i was even impressed by all the information available and this 
really helped me think more about how to cope with stress” 
Perfect/great 2 “Yes i was satisfied, everything was perfect” 
User-friendly 1 “it was very user-friendly and well-planned” 
Researcher 
was helpful 
1 
“Yes I enjoyed it and was satisfied. I did actually learn some new 
things. I once sent an email to you because of a problem I had and you 
were very helpful :)” 
Table 39: Satisfaction with overall presentation - Reasons 
Interestingly only five participants gave suggestions for improvement.  These were, namely, 
providing videos instead of comics, the inclusion of more graphics, decreasing or summarising 
the number of questions, making the modules and questionnaires shorter, and improving the 
look of the final questionnaire: 
 “it’s ok, but I think it would have been better if it was videos instead of comic style.”  
 “yes,i was satisfied. more graphics would make it more likeable though.” 
 “I was impressed. If there were less questions or summarized questions it would be 
better” 
 “yes i was satisfied. maybe something that can be improved is that the the modules 
and quisioner will be a little bit shorter” 
 “I like the style of the website :) The final survey's look could have been better 
though...” 
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5.2.9.1.2 Visual appeal 
Forty-two out of 46 participants liked the way the ACES website looked.  The other four 
participants did not overtly state that they did not like the way it looked but gave suggestions 
for improvement mainly with regards to colour and graphics.   
When asked what they liked about the way it looks, participants gave a number of reasons 
(Table 40): 
Positive 
Comments 
Number of 
Participants Sample Quotations 
Aesthetics 12 
“I loved the website, it was brilliant” 
“Perfect look” 
“Yes, I liked how it looked because it had a clean and modern feel 
and it didn't look boring because of the characters” 
Characters 11 
“I really like how it looks, and I also like the characters, which are 
really cool”. 
“I liked how the characters where cartoon-ized“  
Layout 5 “The layout is good and there wasn’t anything that bothered me” 
Age-
appropriate 
2 
“yes i liked the way it looks. i think it is very suitable for adolocents 
like me. it is colourful and nice layout” 
“I liked because the way it i4s desgined for teenagers are age” 
Colours 2 
“yes i like the way the website looks  the colours and the layout of 
the website“ 
Simple 2 
“It actually looks great - it is not complicated and it is not dull or 
boring.  I would leave it as it is”  
User-friendly 2 
“It looks very calming and user-friendly”  
“I really liked the use of comics, great organisation and easy to use” 
Could change 
font size 
1 “I liked the way it looked. I liked the Font size option” 
Original 1 “Yes, it is original and simple to find” 
Table 40: Visual appeal - Positive comments 
One participant mentioned things that were not directly related to visual appeal but still 
related to functionality:   
 “It is very nice. I liked that you could change password and that it was informing me of 
new modules.” 
Table 41 lists the visual aspects that participants did not like. 
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Negative 
Comments 
Number of 
Participants Sample Quotations 
Needs more 
colours 
5 
“It looks good but in my opinion I think it must be more colourful 
since it is for young people” 
Needs more 
graphics 
1 
“Its easyto go around and surf through it but it can have more 
graphics, i think that it is important for the website to be more 
colourful and approachable to teenagers” 
Characters have 
creepy eyes 
1 
“The ACES website has a cool design, but the characters have really 
'creepy' eyes. I feel like they're staring through my soul. I'm not 
kidding!” 
Too much white 
hurts eyes 
1 
“I like it's layout, what I don't like is the much use of the white 
colour which hurts my eyes staring at it” 
Need to 
highlight 
important things 
1 “could do with more colouring for the important  things” 
Table 41: Visual appeal - Negative comments 
5.2.9.2 Usability 
This section presents the results pertaining to the usability of ACES, namely the ease of 
navigation as well as the language and tone used in ACES. 
5.2.9.2.1 Ease of navigation 
Almost all participants (n = 43) stated that they had no difficulties finding their way around 
ACES.  Some participants commented that the website was “very organised” (n=1), “very user 
friendly” (n=1), and that “the layout of the website was strait forward and easy to move around 
the site” (n=8). 
Three participants had issues with ease of navigation, namely: 
 difficulties with the initial questionnaire 
o “at the beginning though that i had to do questionnaire all the 5 times” 
 initial difficulties to, for example, start the first few modules 
o “At some points like starting the first few modules may be hard to find, but the 
directions are great and help is very quick so it wasnt that difficult on the 
whole” 
 difficulties with navigation arrows within the modules 
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o “At first it was hard with the arrows, when i wanted to look at the previous 
questions i kept on pressing the arrow that took me to the start of the module. 
it was annoying and i suggest that you clearly indicaye which  arrow is which.” 
5.2.9.2.2 Language and tone 
Most participants (39/46) felt that the language and tone used in ACES was appropriate and 
easy.  Six participants used the word ‘simple’ to describe the language used, e.g.: 
 “Yes, the language was simple English that is easy to understand.” 
 “It was very simple to understand and it was totally appropriate.” 
 “it was very easy to read and the english was very simple and clear.” 
One of the participants pointed out that difficult terms were explained: 
 “The language used was fine. If there was any language which was hard to understand 
there was an explanation in brackets” 
Even though the majority of those who responded felt that the language used was 
appropriate, seven participants (15%) had difficulties, with some commenting that it was hard 
at times and others having difficulties with particular phrases used: 
 “There were some words which I needed help to understand such as "feeling cross", I 
think it would have been better to use easier words such as "angry".” 
 “sometime had to ask parent to explain” 
 “sometimes it was hard” 
 “yes ifound it hard the english language” 
 “I wasn't sure if 'desire to eat' meant the hunger to eat normally or to eat more in the 
situation.” 
 “it had some words which were a bit difficult to understnad but overall it was straight 
forward.” 
 “it was a bit hard” 
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5.2.9.3 Perceived utility 
This section presents the results pertaining to the perceived utility of ACES.  Respondents were 
asked about their perceived gain in knowledge with regards to stress management, whether 
they believed that their stress levels and emotional eating had decreased and also their 
perceived usefulness of ACES in decreasing emotional eating. 
5.2.9.3.1 Perceived gain in knowledge 
All participants (n = 46) felt they knew more about stress-management after taking part in 
ACES and provided comments such as “Yes,  the program revealed to me many ways of stress 
management”, “Yes, it is of great help when finding yourself stressed out to remember the 
steps learned here”, “Yes, I learnt various methods on how to manage stress” and “Yes and I 
have to thank you a lot because you have no idea how much you've helped me”.  One 
participant, however, hinted at the possibility of still getting stressed:  
 “Yes, it did make me feel a bit better sort of. I still could become like I was because 
maybe now I'm not seeing any of my friends so I'm not feeling like I need friends, 
though I wish I had friends to go out with.” 
5.2.9.3.2 Belief that perceived stress levels had decreased 
Thirty-eight participants believed/felt that they were less stressed after taking part in ACES e.g.  
 “yes i  feel less stressed as maybe i know how to tackle better my stress” 
 “Yes because now I've learned how to cope with it.” 
 “Yes, I believe that I am more capable of handling stressful situations.” 
One participant stated that he felt that his stress levels have remained the same, another said 
that he still feels stressed, whilst yet another participant stated that she was not stressed in 
the first place.  It is interesting to note, however, that these three participants stated that they 
felt that they are better prepared to deal with stress after taking part in ACES: 
 “I feel the same, actually. But I feel more prepared to take on stress.” 
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 “I do have stress but now I know how to control it” 
 “I wasn't stressed before taking part in ACES. But now i know what i should do when i 
feel stressed”  
One participant stated that he feels “normal” suggesting that ACES did not have any impact on 
his stress levels whilst 4 participants stated that they were not less stressed after taking part in 
ACES. 
5.2.9.3.3 Belief that emotional eating had decreased 
Forty participants believed/felt that they engaged in emotional eating less after taking part in 
ACES.  Three participants stated that ACES has increased their awareness:  
 “Yes, it has made me aware”  
 “yes, since i took part in ACES i became more conscious about this eating ahbit and 
now when i go to eat something while i am not so hungry i try to stop myself. it is going 
well and ive been able to take control of this habit”  
 ”Before ACES, I hadn't realised that I was engaging in emotional eating. Now that I 
have realised, I try to engage less in emotional eating”.    
Another three participants highlighted a change in behaviour, e.g. “Yes, when i feel bored or 
stressed i try to read a book or go for a jog” and “Yes I tend to use other methods to reduce 
stress”.   One of the participants stated that he was dieting because he was obese and that he 
was making sure that he does not “also go on emotional eating.” 
Two participants did not believe that their emotional eating had decreased, whereas four 
participants said that they never engaged in emotional eating (neither before nor after 
participating in ACES), e.g. “I do not engage in emotional eating, neither before nor after taking 
part in ACES.” 
5.2.9.3.4 Perceived usefulness in decreasing emotional eating 
Participants were also asked whether they thought that ACES was useful in decreasing 
emotional eating and why.  Forty-two participants believed that ACES was useful in decreasing 
emotional eating.  One participant was unsure and answered “maybe”, whereas three 
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participants did not think ACES was useful in decreasing emotional eating.  Out of these three 
participants, one participant stated that s/he did not believe that emotional eating exists – 
“Not really because in my opinion, I don't think emotional eating exists, it's either you want to 
eat or not.”  (The other two participants did not give a reason.)  The reasons as to why 
participants believed ACES was useful in decreasing emotional eating are presented in Table 
42. 
Reasons 
Number of 
Participants Sample Quotations 
Gives 
tips/solutions 
& provides 
information 
18 
“yes because it makes you think twice about eating when you are 
emotionally upset - these modules not only negative effects of 
emotional eating but they tell you what can be done instead “ 
“yes, because it gives you tips which are really helpful when 
encountering emotional eating” 
“yes because it makes you realise that there are better solutions” 
“Yes as there is a lot of information, regarding how to tackle 
emotional eating” 
“yes, it helps you find different ways of dealing with the problem, like 
going for a jog instead of eating” 
Increased 
awareness 
8 
“yes because it made me concious of it” 
“Yes because it made me realise that I shouldn't do it, so it's useful” 
“It shows you how to cope with things and identify wheather you are 
eating because you are hungry, or doing emotional eating” 
“Because it makes one aware of their habits and shows that it is 
unhealthy” 
Shows that 
emotional 
eating is 
unhealthy/not 
helpful 
8 
“Because it makes one aware of their habits and shows that it is 
unhealthy” 
“Yes because it tells you that emotional eating is not helpful” 
“Because it teaches that emotional eating isn't good for us. We should 
try the six steps” 
“I think it helps you to understand that it is not good for your health 
and that it does not help you with dealing with your problems and 
emotions” 
Helpful 4 
“yes, because it helps you” 
“Yes, because it can help many people” 
Convincing 1 “yes cause it's convincing” 
Interesting 1 “yes because the website is interesting” 
Learnt self-
control 
1 “Yes cause I learned how to control myself” 
Table 42: Perceived usefulness in decreasing emotional eating - Reasons 
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5.2.9.4 Acceptability 
The acceptability of ACES is presented in this section.  To evaluate acceptability, respondents 
were asked about the trustworthiness and perceived relevance of the material presented, 
whether they found the material of interest, as well as their likelihood of recommending ACES 
to their peers. 
5.2.9.4.1 Trustworthiness 
All participants but one (n = 45) believed that they could trust the information presented in 
ACES.  One participant was unsure and replied “think so”.  The wide range of reasons given 
(Table 43) is very interesting to note. 
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Trustworthiness 
- Reasons 
Number of 
Participants Sample Quotations 
Confidentiality 7 
“I think that the researcher will keep everything to herself” 
“Yes, due to that we were told that all information is going to be 
confidential and since this is about teenagers and coping with stress, it 
has to be confidential” 
Helpful 5 
 “Yes because I found it helpful” 
“i think the information on this site was helpful and from my 
experiance i think it was trustable since i think the information given 
looks like it can really help you in situations with stress and other 
problems” 
Can relate to 
information 
and it makes 
sense 
3 
“Yes because I can relate to the information given and it makes sense” 
“yes because it was put in to terms that teenagers could understand so 
it was very believable because the problem of emotional eatting was 
put in to every day life situations that opened our eyes to what was 
happening” 
“Yes, its very nicely presented in problems that teenagers experience 
and so it makes you believe it” 
Made 
intelligently/ 
talented 
people made it 
3 
“Yes it is made intelligently to help people take away stress from their 
life” 
“Yes, because the people of the website are very talented” 
“Yes because I'm sure that it presented by individuals who studied 
about this” 
Secure 3 
“Yes, because i believe this is a secure site which knows about stress” 
“Becuase i think it was very secure” 
Seems to be a 
well trusted 
website 
3 “yes because ACES website seems to be a well trusted website” 
Very serious 2 
“Yes because it is very serious” 
“Yes as i believe it is a serious study” 
Dependable 
and reliable 
2 “yes , it dependable and reliable” 
Needed 
permission to 
access website 
1 “yes ,sure had to pass true others to be put on this site” 
Well-organized 1 “Yes I trust ACES, it seems well organized” 
Effective 1 
“Yes, because even after thinking about it and trying the several 
coping methods, they were a success” 
Met researcher 
in person 
1 “yes, because i trust them from when one of them came to my school” 
Anonymity 1 
“Yeh, since we were given the chance to give a nickname and not our 
name” 
Good cause 1 
“Yes, I do trust the information presented because its cause is a good 
one” 
Very 
informative 
1 “yes because it was very informative” 
A lot of effort 
was put into it 
1 
“Yes as i don't believe that someone would go through all this effort 
for nothing” 
Table 43: Trustworthiness – Reasons 
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5.2.9.4.2 Perceived relevance 
Forty-five participants found the material presented in ACES relevant giving a number of 
different reasons (Table 44) whilst only one participant seemed to not find it relevant 
answering “no”. 
Perceived 
Relevance - 
Comments 
Number of 
Participants Sample Quotations 
Helpful 10 
“Yes, the information presented was quite relevant and helpful. I have 
learned how to cope with problems better etc.” 
“I really needed the information presented because I never really 'sat 
down and thought about coping methods'.  Yes, the information was 
quite relevant to me” 
“i found it very suitable .. especially the social (module 4) and the 
problem solving (module 3)  as it helped me and made me understand 
what to do when i am in an argument with my friends” 
“Yes, I felt like the material was aimed directly at me and it helped me” 
Age-
appropriate 
4 
“Yes it was relevant and suitable for me because all of it was the kind of 
thing that teenagers go through” 
“Yes I think the information was very suitable for students my age” 
Educational 3 
“Most of the material was relevant, and I had learned new things from 
the modules” 
“The information given was great and I have learned a lot and improved 
my life style thanks to ACES” 
Reasons 
related to 
stress 
3 
“Yes, the information presented was relevant to me as before i didn't 
know how to tackle stress” 
“Yes the material was relevant as when i feel stressed i didn’t really 
know how to deal with it - ACES has given me some useful tips and 
information“ 
“I think it was needed because a lot of students my age pass from a lot 
of stress especially during exams” 
Reasons 
related to 
emotional 
eating 
3 
“Yes, I didn't know I was [not] the only one who ate food just because 
i'm bored”  
“It was relevant to me, especially the eating part” 
Interesting 2 “interesting” 
Self-
improvement 
2 
“There were stuff which were relevant to you. I was going through a lot 
of hard times and feeling alone, and this site made me realise more 
about how you can try to make yourself better”  
To cope with 
stress and 
emotional 
eating 
2 “It was relevant because I also had problems coping with stress and 
eating” 
Table 44: Perceived relevance: Comments 
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It is noteworthy that one participant suggested that ACES should also cover topics such as 
anorexia:  
 “I think it was very helpful but one could also include some information on the 
opposite- annorexia and lack of eating.” 
One participant stated that he/she had already covered similar material in another setting: 
 “It is needed information but personally, i had learned such steps and information 
before from different groups in my local town.” 
5.2.9.4.3 Level of interest of content 
All participants (n = 46) found the material presented in ACES interesting, with one participant 
stating that he/she thought it would be “even interesting to adults”.  The parts of ACES which 
participants found least interesting are listed in Table 45. 
Least interesting content 
Number of 
Participants Sample Quotations 
Quizzes 3 “Least interesting were the quizzes” 
Questionnaire 3 “the least intristings are the questioners” 
Module 2 – Coping 2 “least interesting was coping (module 2)” 
Module 4 – Social Support 2 “I found social support least interesting” 
Some comics were lengthy 2 
“i think that the ACES material was 
interesting but some of the comics were a 
bit long and it took some time to read” 
Last quiz (Module 5) 1 
“the least interesting part was that of the 
last quiz” 
Emotional Eating section 
(Module 2) 
1 
“The least interesting was emotional 
eating” 
Productive & non-productive 
coping mechanisms section 
(Module 2) 
1 
“I found the first part where you learn 
about Productive and Non-Productive 
Coping least interesting” 
Some of the comments made 
by the characters 
1 
“The least interesting was some of the 
comments by the characters” 
Table 45: Level of interest of content - Least interesting content 
 
204 
Participants were also asked which part of ACES they found most interesting (Table 46).  (As 
can be seen in Table 46, one of the participants mentioned the Discussion Forum.  This, 
however, was a feature that was used only by 11 participants as can be seen in Appendix O.) 
Most interesting 
content 
Number of 
Participants Sample Quotations 
All 14 
“I enjoyed the modules because they are very interactive. I 
don't know which part is the least interesting because it 
was all interesting in a way or another” 
“Well, it was quite interesting, especially the fact that the 
information was presented form an adolescent's point of 
view. I can't decide which was the most or least 
interesting - the modules were all VERY interesting” 
“Yes it is very interesting. The conversations were very 
interesting and so were the concluding mini-games, thus i 
think it was equally interesting all throughout” 
Comics 7 
“the most interesting were the 4 teenagers” 
“Most interesting – Dialogue” 
Module 3 - 
Problem-Solving 
5 “... and problem solving most interesting” 
Quizzes 4 
“Yes, the quizzes were the most interesting as they 
presented me a chance to test what I had learnt” 
Activities 2 
“The most interesting were the exercises which helped me 
learn more” 
Modules 1 “most interesting:modules” 
Module 2 - Coping 1 “the most interesting was the emotions module” 
Module 4 - Social 
Support 
1 
“... the part where Alex needs social support the most 
interesting” 
Module 5 - Goal 
Setting 
1 “The most interesting was setting goals” 
Emotional Eating 
section (Module 2) 
1 
“I found the very most interesting part was about the less 
weight and the emotional eating” 
Activity about 
Emotional Eating 
(‘To eat or not to 
eat’ Module 2 
Activity 2) 
1 
“Yes it was interesting being the most when there where 
the 'to eat or not to eat' situations in module 2” 
Discussion 1 “It was interesting. I liked the discussion best” 
Questionnaires 1 
“The most interesting part was that of the questionnaires 
because you have to reflect” 
Table 46: Level of interest of content - Most interesting content 
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A comparison of Table 45 and Table 46 reveals that some parts of ACES were mentioned both 
as least interesting and as most interesting by different users (Table 47). 
ACES Content 
Number of participants 
indication section as least 
interesting 
Number of participants 
indication section as most 
interesting 
Quizzes 3 4 
Questionnaire 3 1 
Module 2 – Coping 2 1 
Module 4 – Social Support 2 1 
Emotional Eating section (Module 2) 1 1 
Table 47: Comparison of least interesting and most interesting sections of ACES 
5.2.9.4.4 Likelihood of recommending ACES to peers 
All the participants (n = 46) stated that they would recommend ACES to their friends or to 
other people their age.  The participants gave a number of reasons why they would 
recommend ACES (Table 48).   
Interestingly, one participant commented that he had already recommended ACES – “I already 
did because if they are also exposed to emotional eating, I think they need help like I did.” – 
whereas another participant pointed out a possible barrier to recommending ACES – “I would 
but I would find it hard because not all teenagers may find it "cool".” 
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Perceived Relevance - 
Comments 
Number of 
Participants Sample Quotations 
Helpful 25 
“Yes, so it would help them too, just as it helped me” 
 “Yes I will definetly recommend it because I found it useful and 
so it can help others” 
“yes because it can give you useful tips and information how to 
feel better” 
“i thinkt that people my age would find this site helpful while 
going through a year with alot of studying and stress about 
their future career and future education or work these modules 
will help them and make it possible for them to look at thing in 
a positive way and find help when it is needed” 
To learn about stress 
and coping 
10 
“Yes, as there are a lot of children who still do not know how to 
manage their stress levels and with this course, i believe that 
they will learn how to manage stress” 
“yes so they can cope better with their life problems” 
“yes they could learn how to be not be stressed” 
Know people who 
engage in emotional 
eating 
2 “Yes, because I know a few who emotionally eat”   
Stress is a universal 
problem/ everyone 
should take a look at it 
2 
“Of course. First of all, this problem exists all around the world, 
second, people need to learn about stress because its a big 
problem and part of everyone's life that needs solving” 
Very good website/ 
good information 
2 “yes beacuse it has really good information” 
Interesting and fun 1 “to try this because it is interseting and fun too” 
Increases confidence 1 “yes you would feel more confident” 
Liked it 1 “yes because i liked it” 
Table 48: Likelihood of recommending ACES to peers - Reasons 
5.2.10 Estimated effect size 
The mean and standard deviation for the scores obtained on the PSS and the Emotional Eating 
Subscale of the DEBQ (Table 49) were used to calculate an estimated effect size for perceived 
stress and emotional eating.  The following equation for calculating the effect size for single 
group pretest/posttest designs (Carlson & Schmidt 1999) was used: 
d = (T2 – T1)/ST1 
where T represents the group means of dependent variables, the subscripts 1 and 2 represent 
the initial questionnaire and the final questionnaire respectively, and ST1 represents the 
dependent variable’s standard deviation in the initial questionnaire.  
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The estimated effect size for perceived stress was -0.46 whilst that for emotional eating was     
-0.42.  Thus, in both cases, the estimated effect size may be described as small. 
Scores for Completers: N Mean 
Standard 
Deviation Variance 
PSS - Initial Questionnaire 47 17.77 6.026 36.314 
PSS - Final Questionnaire 47 14.98 5.643 31.847 
DEBQ: Emotional Eating - Initial 
Questionnaire 
47 2.2834 0.66667 0.444 
DEBQ: Emotional Eating - Final 
Questionnaire 
47 2.0032 0.67777 0.459 
Table 49: Mean, standard deviation and variance for the PSS and Emotional Eating Subscale of the 
DEBQ at both data collection points 
5.2.11 Conclusion 
This study set out to determine the feasibility of ACES in terms of recruitment, outcome 
measures used, as well as its functionality, usability, perceived utility and acceptability.  It also 
aimed to determine an estimated effect size. 
One hundred twenty-five adolescents completed the initial questionnaire whereas 46 
adolescents completed all the modules in ACES including the final questionnaire.  The 
complete participation rate was 36.8%, and males were more likely to complete ACES than 
females.  An interesting finding that emerged is that this study attracted a larger proportion of 
obese adolescents (19%) when compared to Phase 1 (7%). 
The response rates were 14.2% in the first recruitment period, and 16.6% in the second 
recruitment period, whilst the completion rates were 6.3% and 3.9% respectively.  Response 
and completion rates varied depending on the recruitment modality employed with no 
adolescents joining the study via adverts but a large number joining via schools despite the 
poor response rates.   When investigating the baseline differences between completers and 
non-completers, it was found that males, 15-year-old adolescents, and those with lower PSS 
scores were more likely to complete ACES. 
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The outcome measures used in this study demonstrated good internal consistency, no floor 
and ceiling effects, and good face validity.  The face validity of the PSS was related to the total 
time spent on the modules in ACES and to the change in the PSS score from the beginning to 
the end of the study, whereas the face validity of the Emotional Eating Subscale of the DEBQ 
was related to the total number of quiz attempts for modules 1 to 4 and to the change in the 
emotional eating score from the beginning to the end of the study.   
Both perceived stress scores and emotional eating subscale scores were found to be 
significantly different from the beginning to the end of the study and, overall, both decreased. 
The results also corroborate the findings in Phase 1, i.e. that there is a positive correlation 
between perceived stress and emotional eating.  Moreover, participants’ readiness to change 
was also significantly different from the beginning to the end of the study showing an 
improvement and progression through the stages of change. 
This study has shown that the overall response regarding the functionality, usability, perceived 
utility and acceptability of ACES was very positive and encouraging.  One of the most salient 
points to emerge was that 15% of completers had some difficulties with the language used in 
ACES. 
The estimated effect size with regards to both perceived stress and emotional eating was 
small, i.e. -0.46 and -0.42 respectively. 
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5.3 Phase 2 Discussion 
 
“What do you say, Pooh?" 
Pooh opened his eyes with a jerk and said, "Extremely." 
"Extremely what?" asked Rabbit. 
"What you were saying," said Pooh. "Undoubtably.” 
A.A. Milne 
5.3.1 Introduction 
This section provides a discussion of the findings obtained in Phase 2 by reflecting on the aims 
set out for this study and comparing the findings to previous literature.  It explores the 
implications of the findings on the feasibility of ACES highlighting potential areas for 
improvement.  The strengths and limitations, implications for practice and avenues for further 
research are also reviewed. 
Phase 2 aimed to develop ACES, a novel online intervention based on the results of Phase 1, 
and to assess its feasibility.  Different aspects were investigated to establish its feasibility 
including the functionality, usability, perceived utility and acceptability of ACES, the feasibility 
and appropriateness of recruitment methods, recruitment and drop-out rates, the validity of 
outcome measures and their suitability to measure change, as well as the estimated effect 
size. 
5.3.2  Development of ACES 
The first aim of Phase 2 was to develop the Internet-based intervention by developing both its 
content, incorporating behaviour change techniques, and developing its mode of delivery.  As 
stated in the methodology chapter, a number of facilitators and barriers to development were 
identified during the development of ACES.  These facilitators and barriers are important 
because they could provide useful pointers for future Internet-based interventions. 
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The facilitators presented included the importance of paper prototyping, a step that has been 
discussed in previous research (Stevens et al. 2008).  This step minimises the need for costly 
modifications and rework during the web development phase.  Other facilitators included 
addressing variables specific to the target population and keeping the target population in 
mind when taking decisions related to aesthetics, language and content.  Focussing on 
including factors that would increase use and acceptance in the development stage is very 
important (Peng & Schoech 2008).  In this study, these factors have resulted in an online 
intervention that was very well received by the target population as will be discussed further 
on. 
The development of ACES was costly and time-consuming.  These barriers are, however, not 
unique to ACES, as both of these factors have been reported in previous research about online 
interventions (Linke et al. 2008; Whittemore et al. 2010).  Even though online interventions 
have high initial development costs in terms of time and money, it is important to note that 
they are still considered cost-effective because they are less expensive to deliver than most 
traditional face-to-face interventions due to their potential reach and economies of scale 
(Whittemore et al. 2010; Whiteley et al. 2008). 
During the content development of ACES, a number of behaviour change techniques (Table 20) 
were incorporated into the online intervention.  Preliminary findings into the effectiveness of 
ACES showing that perceived stress levels and emotional eating levels decreased (including 
qualitative data from the evaluation questionnaire as will be discussed further on), suggest 
that these behaviour change techniques were successful.  Other research (e.g. three 
systematic reviews and meta-analyses - Williams & French 2011; Olander et al. 2013; Webb et 
al. 2010) provides support for the effectiveness of many of the behaviour change techniques 
used in ACES.  For example, action planning, providing instruction on how to perform a 
behaviour, planning social support/social change and time management were found to be 
significantly associated with higher self-efficacy (Williams & French 2011; Olander et al. 2013) 
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and in ACES all of these techniques along with others (Table 20) resulted in a significant 
decrease in both perceived stress and emotional eating.  Additionally, online interventions that 
provided stress management, as was the case in ACES, (or general communication skill training 
- a technique not used in ACES) resulted in the greatest changes in behaviour (Webb et al. 
2010).  Furthermore, it appears that online interventions that incorporated more behaviour 
change techniques tended to have greater effects on behaviour than those which used fewer 
(Webb et al. 2010).  
5.3.3 Feasibility study 
Overall the feasibility study has found good evidence in support of ACES demonstrating that 
this novel intervention works.    The sample was based on the same inclusion and exclusion 
criteria that will be used in a prospective RCT.  Moreover, the target sample size (section 
5.1.5.2) was reached resulting in useful information pertaining to all the different aspects 
considered in assessing the feasibility of ACES (Thabane et al. 2010).  This study has not only 
provided preliminary findings related to the effectiveness of ACES by showing that it led to 
significant decreases in perceived stress and emotional eating, but it has also demonstrated 
that ACES is acceptable and appealing to participants.  The latter point is very important 
because it demonstrates what Nelson and Steele (2006, p.391) describe as consumer 
satisfaction – one of the “four core facets of treatment evaluation” in the multifaceted 
approach to treatment (intervention in the case of ACES) evaluation.  This approach is a more 
comprehensive method of evaluating interventions that goes beyond exclusively determining 
an intervention’s success through efficacy studies.  The findings from the feasibility study will 
be discussed in the following sections. 
5.3.4 Recruitment 
One of the aims of Phase 2 was to check the feasibility and appropriateness of recruitment 
methods as well as to estimate recruitment rates.  As anticipated, due to the effort required to 
recruit adolescents in Phase 1 and due to the fact that recruiting adolescents is notoriously 
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difficult (Nguyen et al. 2012; Morrison et al. 2012; Ladin L’Engle et al. 2004), the recruitment of 
adolescents for Phase 2 was challenging and time intensive.  In fact, two recruitment periods 
were needed in order to recruit the desired number of completers in the study.   
The percentage of adolescents recruited in both recruitment periods was low - 14.2% in the 
first recruitment period and 16.6% in the second recruitment period.  The changes in the 
recruitment strategy due to the low recruitment rates in Phase 1 (i.e. the use of multiple 
channels for recruitment and obtaining the support of the Health Promotion and Disease 
Prevention Directorate in Malta) did not result in improved recruitment rates in Phase 2.  
However, the increased time commitment required from the participants in Phase 2 compared 
to Phase 1 (i.e. a five week intervention instead of a 1 hour questionnaire) may have had a 
negative impact on recruitment rates.  The changes that were incorporated into the second 
recruitment period of Phase 2, which were based on the preliminary analysis of the first 
recruitment period (e.g. briefing all potential participants directly), resulted in a marginal 
improvement of the recruitment rates.  This, however, did not translate into an improvement 
in completion rates even though the duration of the intervention was decreased by one week 
and a leaflet explaining what the study would involve was included. 
The time of the year when data collection was carried out may have been a factor in the poor 
recruitment.  The first recruitment period was at the start of the adolescents’ summer holidays 
whereas the second recruitment period was in the first term of school.  It is, therefore, 
possible that, at these points during the academic year, many adolescents may not have been 
motivated enough to participate.  “It may, for example, be possible that the motivation to use 
an online stress management program is higher if adolescents are currently experiencing 
increased levels of stress or stress symptoms” (Fridrici et al. 2009, p.673).   
Drawing parallels with research about smoking cessation interventions (Dalum et al. 2010), 
another plausible explanation for the low recruitment rates is that a number of adolescents 
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may not perceive themselves as being stressed or as emotional eaters or view this stress or 
eating behaviour as a problem.  As a consequence, these adolescents are not likely to enrol in 
an online intervention.  If this is the case, when planning recruitment in future research on 
ACES, efforts need to be made to find ways of convincing these adolescents that participating 
in ACES is relevant to them, as well as effectively communicating the benefits they could gain 
from participation (Dalum et al. 2010). 
Considering the difficulties associated with recruitment, identifying successful recruitment 
modalities is imperative and would be helpful in making informed decisions for planning 
recruitment in future research studies on ACES.  To this end, the feasibility of the different 
recruitment modalities used in ACES was assessed. 
As shown in Table 24, participants who most probably got to know about ACES via the 
invitation letters and, therefore, knew the URL of ACES were those with: 
 the greatest number of pages viewed per visit, 
 the longest average visit duration, and 
 the lowest bounce rate (The term bounce rate refers to the percentage of visits where 
the visitor views only one page before exiting a website.) 
This is not surprising since the other sources listed are newspapers, social networks and the 
web developers’ website portfolio i.e. sources from which no adolescents were recruited, as 
will be discussed further on, and, hence, visitors from these sources would not have logged 
into ACES and would, therefore, only have been able to view a very small portion of it. 
Further insight into the feasibility of the different recruitment modalities employed can be 
obtained by looking at the response rates and completion rates based on the different 
recruitment modalities (Table 25).  It is interesting to note that greater response and 
completion rates were obtained from the various groups (scouts, youth group, gymnastics 
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group) than from the secondary schools.  However, the secondary schools gave access to a 
large number of adolescents and are, therefore, still considered an important recruitment 
modality for this study.  Furthermore, even though previous research has found that 
enhancing a website’s exposure and visibility through advertisements usually results in greater 
recruitment (Danaher & Seeley 2009), this was not the case in the current study.  No 
adolescents were recruited via these modalities in this study. 
These findings echo those of research studies pertaining to recruiting young people to smoking 
cessation interventions (Dalum et al. 2010).  The recruitment modalities used in Phase 2 can be 
split into two different types of recruitment strategies.  These are a passive and an active 
recruitment strategy.  A passive recruitment strategy is one in which there is minimal contact 
between potential participants and persons responsible for recruitment (Dalum et al. 2010).  
Therefore, in the case of Phase 2, these are newspaper articles, paid targeted advertisements 
on a social network site, unpaid announcements via online resources, and presentations to the 
general public at obesity road shows.  Conversely, an active recruitment strategy is one which 
involves maximum contact between potential participants and persons responsible for 
recruitment (Dalum et al. 2010).  For Phase 2, the active recruitment strategies would be the 
recruitment of adolescents through groups and secondary schools where potential participants 
were briefed about the study directly by the researcher or by a gatekeeper.  As is the case with 
research about young people recruited to smoking cessation interventions, the findings of the 
current study show that active recruitment strategies were considerably more effective than 
passive recruitment strategies (Dalum et al. 2010).  Other research has shown that passive 
methods are not effective recruitment methods (Jones et al. 2012). 
The findings, therefore, indicate that active recruitment strategies are more feasible and 
appropriate for any future studies on ACES than passive recruitment strategies.  For this 
reason, it is recommended that future efforts should be concentrated on active recruitment 
strategies, namely briefing potential participants through groups they may attend as well as 
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schools, and that ways of motivating more adolescents to participate need to be found.  
Additionally, passive recruitment strategies should only be considered for increasing the 
visibility and exposure of ACES and not as a sole means to recruit participants.  It is, however, 
important to keep in mind that the recruitment rates obtained are still low.  Ways to improve 
recruitment rates in any future research or service delivery will be discussed further on. 
5.3.5 Retention and attrition 
Another aim of Phase 2 was to estimate drop‐out rates.  The drop-out rate for ACES was 
63.2%.  Drop-out and poor treatment adherence are recurrent issues highlighted in the 
literature about Internet interventions (e.g. Farvolden et al. 2005) with, for example, a 
reported drop-out rate of 74% in an unsupported program for symptoms of depression in a 
student population (Sharry et al. 2013).  Moreover, interventions that are fully automated, as 
is the case with ACES, are more prone to drop-outs than those that are clinician-guided 
(Donkin & Glozier 2012).  Eysenbach (2005, p.1) states that “high dropout rates may be a 
natural and typical feature” of online interventions and that high drop-out rates in eHealth 
studies “are a fact of life” and that the studies are still “worth reporting”. 
Retention and attrition patterns were examined and the greatest amount of attrition occurred 
after logging on to ACES without completing any modules (17.5%, n=22) and after completing 
the first module (17.5%, n=22).  Even though adolescents were made aware of what the 
program involved through the recruitment material prior to commencing the program, there is 
a possibility that the drop-outs that occurred at the start of the program were an artefact of 
“window shopping” (i.e. potential users logging into the program to find out what it is like) as 
is the case with open access trials (Donkin & Glozier 2012).  For this reason it may be useful to 
make a taster session (e.g. Module 1) available to adolescents prior to login so that they can 
get a clearer idea of what the online intervention will involve.   
216 
Attrition rates decreased as the adolescents completed more modules with, for example, only 
one participant dropping out after Module 4.  There may be different explanations for this 
finding.  The first is that possibly only participants who were highly motivated to participate 
completed the study, whereas the others gave up either upon seeing the amount of 
commitment involved or because they did not like ACES or else did not find it relevant.  Equally 
possible is the chance that as the adolescents completed more modules they became 
increasingly engaged in the program since from Module 3 onwards the focus of the modules 
was to learn specific coping skills.  At the end of the study (as part of the evaluation 
questionnaire), all the participants were asked whether they had completed ACES and why this 
was so, however,  despite the fact that a number of reminder e-mails were sent, only 
completers responded.  This means that only data about motivating factors for study 
completion is available for this study (Section 5.2.7).  Therefore, more research needs to be 
undertaken before the reasons for drop-out are more clearly understood and the barriers for 
study completion can be explored.   
Previous research (e.g. Donkin & Glozier 2012) has investigated the motivating factors as well 
as barriers to persisting with an online intervention.  Donkin and Glozier (2012) found that 
barriers include both personal factors, such as forgetfulness or lack of time, as well as issues 
with reduced engagement either due to lack of perceived benefit or due to the online 
intervention not being viewed as a priority.  Motivating factors include issues such as 
perceived benefit and also altruistic reasons such as an obligation to help the researchers or 
the belief that the online intervention may be of help to others (Donkin & Glozier 2012).  In the 
current study, similar motivating factors were found (Table 30) with participants stating that 
they found ACES to be interesting, helpful, educational, something they looked forward to and 
engaging, and with three participants stating that the reason for completion was to help the 
researcher. 
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The completion rate for Phase 2 (36.8%) was slightly better than the 30.8% found in ‘SNAKE – 
Online’.  There are several possible explanations for this result.  Firstly participation was free 
and there were no negative consequences associated with drop-out (Fridrici et al. 2009).  
Secondly, the probability to drop-out was also increased by the anonymity of the participants 
(Fridrici et al. 2009; Fridrici & Lohaus 2009).  Anonymity is both a strength and a limitation in 
this study.  On the one hand,  it aids recruitment because it removes perceived barriers and 
lowers the threshold for participation, but, on the other hand, this low threshold for 
participation is a possible cause of drop-out (Fridrici et al. 2009; Fridrici & Lohaus 2009).  
Another reason for high drop-out rates in online interventions cited in the literature is that 
there is vigorous competition for attention in the World Wide Web and adolescents can get 
very easily distracted and shift from the online intervention into “the world of entertainment” 
(Fridrici et al. 2009, p.664). 
5.3.5.1 Completers versus non-completers 
The baseline characteristics of completers versus those of non-completers were explored.  The 
findings suggest that: 
 males were more likely (almost twice as likely) to complete ACES than females, 
 15-year-old adolescents were more likely to complete than 14 or 16-year-olds, 
 adolescents who had lower perceived stress scores at baseline (mean baseline PSS 
score: 17.8±6.0) were more likely to complete than those who had higher perceived 
stress scores (mean baseline PSS score: 20.3±6.8), 
 weight status, emotional eating subscale scores, and stage of change at baseline did 
not determine completion. 
 These findings have important implications for the future iterations of ACES as well as for 
further research that needs to be carried out.  The reasons for these findings are not clear 
218 
since the stated reasons for completion from completers of ACES are known but there are no 
data for reasons for non-completion from non-completers (non-completers did not respond to 
the final questionnaire despite reminder e-mails sent; Table 30).  Further research is needed to 
see whether ACES can be improved in ways to make it more attractive to females so that the 
intervention’s reach potential is maximised.  It is not known whether the aesthetics, content 
and language have any bearing on these findings.  In other words, the findings do not explain 
whether certain characteristics of ACES affected completion rates (e.g. whether the 
predominant use of blue and grey appeared more appealing to boys rather than girls or 
whether such gender stereotypes are irrelevant to intervention completion) or whether there 
are other factors playing a part such as individual characteristics related to the likelihood of 
seeking help.  It is interesting to note, however, that research in the field of web design has 
found gender differences in aesthetic preferences and choices, including differences in colour 
preferences.  Males prefer darker colours such as black and blue whereas females prefer 
lighter colours (Djamasbi et al. 2007), and in website design, females have a significant 
tendency “to employ more colours and particular colours” (Moss & Gunn 2007, p.41).  This 
gender difference in colour preference may, therefore, explain why significantly more males 
completed ACES in the current study.  An implication of this is that ACES should be modified by 
providing an option for users to customise the look of ACES by changing the background colour 
and/or the colour of the toolbars to accommodate different colour preferences (and to 
automatically load user preferences on subsequent logins).  Making the website more 
colourful was also recommended by five respondents (3 females and 2 males) when asked 
about the website’s visual appeal (Table 41).  Despite there being almost twice as many males 
than females completing ACES, it is not believed that this had a negative impact on the data 
collected.  On the contrary, a greater number of females than males might have possibly 
skewed the data in terms of the perceived stress scores.  This would have been due to the 
tendency of females to report a higher level of perceived stress than males as discussed in 
sections 3.3.7.8 and 3.3.9. 
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With regards to the PSS scores, even though completers were less stressed (had lower mean 
PSS scores at baseline) than non-completers, their scores (i.e. a mean of 17.77) were still high 
when compared to published norms e.g. a mean of 14.2 for 18 to 29 year olds (Cohen & 
Williamson 1988).  It is conceivable that, for adolescents experiencing even higher levels of 
stress (i.e. a mean of 20.33), ACES was not viewed as a suitable medium for learning about 
coping with stress and that they might have other preferences such as face-to-face support.   
5.3.6 Outcome measures  
Phase 2 also aimed to assess the feasibility and appropriateness of outcome measures via the 
web-based tool and the validity of outcome measures and whether these are suitable to 
measure change over the proposed period of study.  The results show that the PSS and the 
Emotional Eating Subscale of the DEBQ had good internal consistency, face validity and, 
furthermore, no floor and ceiling effects were observed.  The present study, therefore, 
confirms previous research into the reliability and validity of the outcome measures used 
(Olpin 1996; Siqueira et al. 2000; Goldfield et al. 2010; van Strien et al. 2009; Halvarsson & 
Sjödén 1998), and contributes additional evidence to that found in Phase 1 that suggests that 
they can be used successfully using an Internet-based format and with Maltese adolescents. 
The results also indicate that both the PSS and the Emotional Eating Subscale of the DEBQ 
were able to detect change over the duration of the online intervention.  The finding that 
perceived stress decreased confirms the results obtained by Whittemore et al. (2010) who 
found that a 5-week Internet coping skills training program for adolescents with Type 1 
Diabetes was sufficient to decrease perceived stress levels.  Other researchers have detected 
decreases in emotional eating over a short period of time, for example a significant decrease in 
emotional eating was found in an 8-week mindfulness-based intervention for problematic 
eating behaviour in women with disordered eating behaviour (Alberts et al. 2012).  
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Preliminary effectiveness findings show that both PSS scores and Emotional Eating Subscale 
scores were found to have decreased significantly from the beginning to the end of the study.  
Therefore, these findings also provide preliminary data showing ACES’ potential as an effective 
intervention.  However, the current study was not designed to evaluate the effectiveness of 
ACES and an RCT would be needed to prove that the decreased perceived stress and emotional 
eating were the direct result of participating in ACES and not due to external factors such as 
temporal influences (Krusche et al. 2012) or placebo effect.  
5.3.7 Functionality, usability, perceived utility and acceptability of ACES 
Another aim of Phase 2 was to assess the functionality, usability, perceived utility and 
acceptability of the Internet-based intervention in order to further develop and refine the 
intervention with a view to a full RCT.  Participants’ positive responses demonstrate that ACES 
was very well received.  Satisfaction with the intervention was very high (100% of completers), 
it was considered visually appealing (91% of completers), easy to use (93% of completers), 
perceived as useful (91% of completers) and relevant (98% of completers), interesting (100% 
of completers) and trustworthy (98% of completers).  Furthermore, all the participants stated 
that they would recommend ACES to their peers.  An important point to note is that these 
responses were received from the completers of ACES and since they were the more adherent 
participants it is more likely that these adolescents were the ones who perceived ACES as 
beneficial (Donkin & Glozier 2012) [None of the non-completers (63.2%) filled in the final 
questionnaire despite e-mail reminders sent]. 
The following important issues and suggestions for improving ACES emerged from these 
findings: 
 Seven participants (i.e. 15% of completers) had difficulties with the language.  
Simplifying the language used or providing further explanations (and possibly 
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supplementing with Maltese text to accommodate for language preference) should be 
one of the priorities in revising ACES.    
 Notably, all the participants stated that they would recommend ACES to their peers 
with the majority stating that they would do so because it was helpful.  This finding has 
important implications, not only because it is yet another indicator of how well ACES 
has been received, but also because word-of-mouth recommendations could 
potentially help improve recruitment rates in future research on ACES.  Previous 
research has found that word-of-mouth was the most popular recruitment strategy in 
smoking cessation trials (Dalum et al. 2010) and it is one of the most successful 
approaches for motivating adolescents to visit online interventions (Crutzen et al. 
2008; Crutzen et al. 2009).  Providing a ‘tell-a-friend’ (‘virtual word of mouth’) option 
in ACES may, therefore, increase its reach (Crutzen et al. 2008).  
All the adolescents agreed that their knowledge about stress management had increased by 
taking part in ACES.  This is another positive finding supporting the feasibility of ACES.  
However, “knowledge in and of itself does not always result in changed behavior” (Bushy et al. 
2004, p.52).  All but four respondents believed their stress levels had decreased and all but two 
respondents believed their emotional eating had decreased.  These positive findings confirm 
the preliminary effectiveness findings as both perceived stress and emotional eating were 
found to have decreased significantly from the beginning to the end of ACES.  These findings 
also provide support for the model obtained in Phase 1, the suitability of the content included 
and the behaviour change techniques used in ACES.   
5.3.8 Estimated effect size 
The final aim of Phase 2 was to determine an estimated effect size to help in sample size 
calculation for a larger RCT.  The estimated effect size (an estimate based on the pre and post-
intervention scores of the one group enrolled in the study) for both perceived stress (d=-0.46) 
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and emotional eating (d=-0.42) was small.  Notwithstanding, “even a small effect size of an 
intervention that reduces a prevalent problem ... can have a meaningful public health impact” 
(Cousineau et al., 2008, p. 564; Webb et al., 2010).  Small effect sizes can have “substantial 
practical value” especially if an intervention is “relatively inexpensive, is easy to execute, is 
politically feasible, and can be employed on a large scale, thereby affecting large numbers of 
individuals” (Litschge et al. 2009, p.22).  This is applicable to ACES because since it is an online 
intervention it is cost-effective and can reach a large number of people (Whiteley et al. 2008; 
Whittemore et al. 2010). 
Not all research studies report effect size, however, it is helpful to compare these findings to 
the effect sizes obtained in other online interventions (even though these studies were 
conducted with different populations and the interventions targeted different areas).  An 
effect size of 0.30 was obtained in an online, self-directed (like ACES) cognitive-behavioural 
therapy program for the prevention and reduction of the symptoms of anxiety in adolescents 
(Calear et al. 2009).  Whereas, an individually-tailored Internet-based treatment for anxiety 
disorders that included therapist guidance had an effect size of 0.69 (Carlbring et al. 2011 - the 
mean age of participants was 39.3). 
Since the primary outcome for the current study was perceived stress and the outcome 
measure used was the PSS, it is interesting to compare the effect size obtained in ACES to 
those in other studies using the same outcome measure.  In a meta-analysis by Van Daele et al. 
(2012), which evaluated the effectiveness of psychoeducational interventions in reducing 
stress, the ten studies which used the PSS as the outcome measure had an effect size which 
ranged from 0.13 to 0.79 with a mean effect size of 0.43.  “An advantage of meta-analysis is 
that one can arrive at a common metric of the magnitude of treatment effect, which has useful 
interpretive value” (Litschge et al., 2009, p. 22).  The fact that the mean effect size in the 
studies in the meta-analysis is comparable to the result obtained in the current study provides 
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further support for the practical significance of ACES and its feasibility as an intervention for 
stress in Maltese adolescents. 
5.3.9 Strengths and limitations 
A major strength of this study is that the development of ACES was driven by the results 
obtained in Phase 1 and, therefore, targeted the specific variables relevant to the population 
under study.  The findings show that the intervention was very well received by the 
adolescents in the study and the adolescents gave positive feedback about the intervention.  
Developing a population-specific model (Figure 20) on which to base the intervention appears 
to be a key step in developing Internet-based interventions that are both acceptable and 
effective – a concept similar to the screening phase (i.e. identifying which components should 
be included in an intervention and which should be neglected) in a method for building and 
evaluating eHealth interventions known as multiphase optimization strategy (Collins et al. 
2007). 
Any additional helpful material (such as resources about time management) was not part of 
the five core modules in ACES but was placed in a separate ‘Additional Resources’ section 
(Appendix G).  This was purposeful since other researchers have reported issues with program 
adherence and engagement associated with increased requirements (Danaher & Seeley 2009). 
Another important strength of this study is that the number of participants obtained via the 
different recruitment modalities was tracked systematically through the usernames provided.  
This enabled the discussion about the feasibility of the recruitment modalities used.  
Moreover, the target sample size of completers in the study was met.  However, the study 
would have been strengthened if the non-completers answered the final questionnaire as their 
reasons for non-completion would have given further insight into how ACES could be 
improved. 
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Additional strengths that relate to the way ACES was developed include the website’s 
scalability and also the ease with which any material can be edited.  Furthermore, possible 
bandwidth limitations of potential users were taken into consideration during the planning 
stage.  ACES, therefore, is devoid of features, such as videos and music, that would be 
problematic to those with limited bandwidth (Stevens et al. 2008). 
As was the case in Phase 1, other strengths include using standardised data collection 
procedures and analyses techniques, the avoidance of multiple responses from a single 
participant and the receipt of unsolicited responses, and the elimination of the possibility of 
item non-response in the questionnaires thus avoiding incomplete questionnaires (Further 
detail of how these were achieved using the web-based data collection tool is provided in the 
discussion of the strengths and limitations of Phase 1).  Moreover, as in Phase 1, the self-
report questionnaires used had good internal consistency. 
The results of this study must be interpreted in the light of its limitations.  A one-group 
pretest-posttest design was used.  Since this was a feasibility study and the aim was not to 
assess the effectiveness of the intervention, this study design was appropriate and a control 
group was not required.  However, the findings about ACES’ effectiveness can only be viewed 
as preliminary, and an RCT would be needed to prove that these findings were a direct result 
of the online intervention and not due to, for example, temporal influences (Krusche et al. 
2012).  The preliminary effectiveness findings together with the positive comments about the 
perceived utility of ACES do, nevertheless, suggest that it is reasonable to expect a 
confirmation of ACES’ effectiveness in a future RCT. 
As is the case with other studies involving an online intervention (e.g. Fridrici & Lohaus 2009), 
the percentage of adolescents completing the study was low.  As already discussed, possible 
reasons for this include the fact that participation was free, anonymous and that there is 
vigorous competition for attention in the World Wide Web (Fridrici et al. 2009).  Even though 
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the target number of completers was obtained, two recruitment periods were required.  The 
length of time required for the recruitment of adolescents in studies investigating online 
interventions needs to be taken into account when planning future studies. 
5.3.10 Implications for practice and further research 
The findings from this study have demonstrated that ACES is feasible, accepted by participants, 
and preliminary findings have indicated that it led to significant decreases in perceived stress 
and emotional eating.  The implementation of some minor revisions suggested by this study 
(such as simplifying the language/providing a Maltese text alternative and providing an option 
to change the background/toolbar colour) is required.   
An important next step is to carry out an RCT to provide further support for the effectiveness 
of ACES in decreasing perceived stress and emotional eating.  The RCT should also determine 
whether the decrease in perceived stress and emotional eating is maintained in the long-term 
(e.g. at a three-month follow-up) or whether any booster sessions would be required.  Further 
work needs to be done to establish ways to decrease attrition rates by assessing barriers and 
motivators for intervention completion (Powell et al. 2013) since none of the non-completers 
in the current study completed the evaluation questionnaire despite the fact that reminder e-
mails were sent. 
Given that ACES was found to be helpful and that it is not harmful, it is suggested that ACES 
may be made available to Maltese adolescents as an online intervention and that the RCT can 
be carried out concurrently.  This can be done by randomising adolescents after completing 
the baseline questionnaire using an automated Internet-based randomisation system.  The 
adolescents would be automatically randomly assigned to one of two groups – the immediate 
intervention group (intervention arm) and the wait-list control group (control arm).  At the end 
of the intervention period all adolescents (from both arms of the study) would be required to 
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fill-in the follow-up questionnaire.  Subsequently, adolescents in the wait-list control group 
would be given the opportunity to complete the program. 
ACES may be a viable means for the Health Promotion and Disease Prevention Directorate 
(Malta) to liaise with secondary schools and reach adolescents.  This is because online self-
directed interventions such as ACES are able to overcome logistical barriers such as staff 
availability as well as any possible resistance from school administrators or teachers as the 
online intervention would not encroach upon lesson time and can be accessed by the 
adolescents after school.  Moreover, ACES can serve as a curriculum resource for Personal and 
Social Development (PSD) lessons since the stress management topics covered in ACES 
complement the current PSD syllabus for secondary schools set out by the Curriculum 
Management and eLearning Department (Malta).  Making ACES a curriculum resource 
supported by the Health Promotion and Disease Prevention Directorate would facilitate the 
widespread reach of ACES.   
5.3.11 Summary 
Collectively, the results of Phase 2 are very promising, suggesting the feasibility and 
acceptability of ACES for Maltese adolescents.  Considerable time and financial resources were 
required for the development of ACES, but this study revealed strong indications that ACES 
was well received by its target users and also demonstrated its potential for decreasing 
perceived stress and emotional eating in Maltese adolescents.  Preliminary effectiveness 
findings, together with the participants’ belief that their perceived stress and emotional eating 
levels had decreased after taking part in ACES, indicate the potential of ACES to improve the 
targeted health outcomes, namely perceived stress and emotional eating.  The findings 
suggest that ACES can be feasibly implemented in Malta following some minor revisions, thus 
filling an important gap in the available services for adolescents - a gap which is of particular 
significance to the country’s public health since emotional eating is a possible risk factor for 
obesity and prevalence rates for overweight and obesity in Maltese adolescents are high.  
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As expected, there were difficulties with the recruitment and retention of participants, 
however, a number of recommendations, such as the importance of focusing on active 
recruitment strategies in future studies and incorporating virtual word-of-mouth 
recommendations, were made based on the findings in this study.  Moreover, offering ACES as 
a curriculum resource for PSD would increase its reach. 
The outcome measures used were found to be feasible, appropriate and able to detect change 
over the duration of the intervention.  The web-based questionnaire can, therefore, be used 
successfully in a future RCT carried out in a naturalistic setting. 
The responses about the functionality, usability, perceived utility and acceptability of ACES 
were positive.  Participants provided excellent feedback as well as valuable suggestions for 
improving ACES, such as simplifying the language further and including options for different 
website colour preferences, that need to be incorporated into the intervention.  The comic-
based nature and interactive activities were appealing to adolescents, whereas the content 
was found to be helpful. 
Taken together, the results demonstrate that the content development and web development 
of the online intervention was suitable to achieve a change in behaviour and appropriate to 
the target population.  Moreover, elucidating participants’ opinions and recommendations 
regarding the functionality, usability, perceived utility and acceptability of ACES during this 
stage of research appears critical in ensuring the development of an intervention that is 
helpful, easy to use and well-liked. 
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Chapter 6: Overall conclusions 
 
“Well, said Pooh, “we keep looking for Home and not finding it, so I thought that if we looked 
for this Pit, we’d be sure not to find it, which would be a Good Thing, because then we might 
find something that we weren’t looking for, which might be just what we were looking for, 
really.” 
“I don’t see much sense in that,” said Rabbit. 
“No,” said Pooh humbly, “there isn’t.” But there was going to be when I began it. It’s just that 
something happened to it on the way.” 
A.A.Milne 
 
6.1 Introduction 
This study set out to determine the relationship between perceived stress, coping responses 
and eating behaviours in Maltese adolescents with the purpose of developing an effective 
Internet-based intervention for the reduction of perceived stress and overeating in Maltese 
adolescents.   
It was undertaken in two phases.  The aims for Phase 1 were to examine the relationship 
between perceived stress, coping and eating behaviours in Maltese adolescents, and to devise 
a model that would guide the development of an effective Internet-based intervention for the 
reduction of perceived stress and overeating in Maltese adolescents.  Based on the results of 
Phase 1, Phase 2 aimed to develop ACES - a novel online intervention for the reduction of 
perceived stress and emotional eating in Maltese adolescents - and to assess its feasibility. 
6.2 Findings and contributions to knowledge 
Phase 1 has found that adolescents who use self-controlling and escape-avoidance (two 
dysfunctional coping strategies) exhibit higher levels of perceived stress.  Moreover, particular 
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dysfunctional coping strategies were related to higher levels of emotional, external and 
restrained eating: 
 adolescents with higher levels of emotional eating use more of accepting responsibility 
and self-controlling to cope; 
 adolescents with higher levels of external eating use more of accepting responsibility 
and escape-avoidance to cope; 
 adolescents with higher levels of restrained eating use more self-controlling to cope; 
 whereas adolescents who use seeking social support, a functional coping strategy, 
have lower levels of external eating. 
Another interesting finding to emerge from Phase 1 is that adolescents who exhibit lower 
perceived stress and a lower BMI use two functional coping strategies, namely seeking social 
support and planful problem solving more than adolescents with higher perceived stress and a 
higher BMI. 
Since weight status did not correlate with perceived stress, eating behaviours or coping 
responses, it was decided that the online intervention developed in Phase 2 would not be 
limited to overweight and obese adolescents.  It was also decided that Phase 2 would only 
focus on one eating behaviour out of the three eating behaviours investigated, namely 
emotional eating.  This eating behaviour was the one that was directly related to perceived 
stress, with adolescents who had higher stress levels having higher emotional eating levels. 
Phase 1 was the first study to investigate the relationship between perceived stress, coping 
responses and eating behaviours in Malta.  The variables that have been identified, such as the 
specific functional and dysfunctional coping strategies, assist in the understanding of how 
emotional eating can be decreased in the adolescent population.  The results suggest that, 
when planning an intervention aimed at decreasing emotional eating, the following need to be 
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considered: decreasing perceived stress, increasing exercise self-efficacy, increasing general 
self-efficacy, increasing perceived social support, decreasing dysfunctional coping strategies 
(namely, self-controlling and escape-avoidance) as well as increasing functional coping 
strategies (namely, seeking social support and planful problem solving).  
In Phase 2, ACES - a novel intervention for the reduction of perceived stress and emotional 
eating - was developed.  The findings of Phase 2 suggest the feasibility of ACES.  Moreover, 
findings related to user satisfaction and perceived utility, as well as preliminary findings related 
to its effectiveness in decreasing perceived stress and emotional eating, demonstrated that 
this novel intervention works.  The findings add to a growing and very current body of 
literature that suggests that stress management and coping skills training interventions for 
emotional eating need to be developed (Manzoni et al. 2009; Bennett et al. 2013; Nguyen-
Rodriguez et al. 2009). 
The novel online intervention developed in the current study will serve as a base for future 
studies.  Moreover, ACES has the potential to fill an important gap in the available services for 
adolescents, as the findings suggest that ACES can be feasibly implemented in Malta following 
some minor revisions (such as simplifying the language/providing a Maltese text alternative 
and providing the option to change the background colour). 
The methods and tools used in Phase 2 were found to be appropriate for use in a prospective 
RCT with the aim of providing further support for the effectiveness of ACES.  Furthermore, 
taken together, the methods used in Phase 1 and Phase 2 may be applied to the development 
of other online interventions targeted at potential users. 
6.3 Policy Implications 
A number of implications for theory and practice have been discussed in this dissertation.  This 
study also produced a number of findings that may influence policy development.   
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The results of this study support the idea that emotional eating behaviours in Maltese 
adolescents can be decreased by decreasing perceived stress and dysfunctional coping 
strategies and increasing self-efficacy and functional coping strategies.  It is, therefore, 
recommended that future public health policies concerning health and nutrition in Malta 
include recommendations about stress management and coping skills training for adolescents. 
Furthermore, the positive feedback about the online intervention developed in the current 
research suggests that the Internet is a viable medium for reaching the adolescent population 
in Malta.  Future policies and health promotion strategies should consider the inclusion of 
Internet-based interventions and make use of their currently untapped potential to offer cost-
effective solutions with a wide reach.  For example, Malta’s obesity strategy for 2012-2020 
(Superintendence of Public Health 2012) does not include any initiative regarding eHealth 
services such as offering online interventions.  The results of this study suggest, however, that 
e-health services would be well-received by adolescents and may play an important part in 
health promotion and disease prevention. 
6.4 Recommendations 
This study has made significant contributions to the literature.  It has further elucidated the 
literature on emotional eating and identified a feasible avenue for obesity prevention through 
the development of a novel Internet-based intervention.  A number of limitations need to be 
acknowledged.  These include the cross-sectional nature of Phase 1 and the fact that, since 
Phase 2 was designed to assess the feasibility of ACES and the study methods employed (such 
as recruitment), the findings about its effectiveness are preliminary in nature.  Avenues for 
future research have been identified.  Further research needs to be done:  
 to establish ways to decrease attrition rates, 
 to confirm findings related to the effectiveness of ACES, and 
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 to determine whether the decrease in perceived stress and emotional eating is 
maintained in the long-term.  
 
“I don’t feel very much like Pooh today," said Pooh. 
"There there," said Piglet. "I’ll bring you tea and honey until you do.”  
 
A.A.Milne 
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Appendix A -  Publications 
ECO 2012 Abstract 
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Appendix B -  Phase 1 Questionnaire 
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Appendix C  -  Permissions to carry out Phase 1 
Study 
C.1 Ethics approval for Phase 1 
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C.2 Phase 1 approval from the Maltese Episcopal Conference -
Secretariat for Catholic Education 
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Appendix D -   Phase 1 invitation letter and 
further information  
D.1 Phase 1 Invitation letter sent to parents/legal guardians 
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D.2 Information Letter for Adolescents (made available on the 
study website in written form) 
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Appendix E -  Background information data 
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Appendix F - Resources used to guide the 
development of ACES 
 
As described in section 4.2.2, no Internet-based intervention that aimed at decreasing both 
perceived stress and emotional eating in adolescents existed.  Therefore, this meant that the 
development of a novel Internet-based intervention that focussed on both perceived stress 
and emotional eating was required.  
In order to guide the development of ACES, research into existing programmes for stress 
management/coping skills training aimed at adolescents was carried out and the following 
programs were identified: 
o ‘SNAKE‐Online’ (Fridrici, Lohaus, & Glass, 2009; Fridrici & Lohaus, 2009) - 8 
lessons (German; self-help online intervention; permission use intervention as 
a guide and access to the password protected website granted); 
o ‘Coping For Success’ Program, (Frydenberg 2007) - 10 modules (English; self-
help computer based program; resource purchased);  
o ‘Think Positively!: A course for developing coping skills in adolescents’ 
(Frydenberg 2010) -  12 modules (English; book detailing group sessions; 
resource purchased).  
o ‘Managing Stress’ (CRUfAD 2011) – 6 lessons (English; self-help online 
intervention) 
 ‘Managing Stress’ (CRUfAD 2011) was considered for use in the current research, however, it 
was deemed unfeasible due to the cost associated with purchasing the program.  This course 
consists of six online lessons over a six week period with each lesson lasting approximately 30 
minutes.  ‘Managing Stress’ (an Australian program) “was designed to develop knowledge 
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about stress and effective coping strategies, increase use of effective coping strategies and 
decrease less-effective coping strategies and produce improved metal well-being and 
improved perceptions of competence to cope with stress.”  (Vliet & Andrews, 2009 p.306).  
‘Managing Stress’ has been evaluated and found to be a feasible and efficacious intervention 
(Van Vliet & Andrews 2009).  The results achieved by this brief intervention (Van Vliet & 
Andrews 2009) are relevant to the current study, particularly: 
 a significant decrease in psychological distress, 
 a significant increase in support-seeking coping, 
 a significant decrease in avoidant coping, and 
 a significant increase in participants’ well-being over the study period. 
This intervention was, however, deemed unfeasible for use in the current pilot study due to 
the cost associated with purchasing the program: 
 Cost to purchase Operating System: AUD$100,000;  
 Cost to purchase ‘Managing Stress’ program: AUD$60,000;  
 Total Cost: AUD$160,000 equivalent to £101,260.14.    
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Appendix G -  ACES modules & additional 
resources 
G.1 Module 1 - Stress 
Part 1 - The ACES team in...Stress Grrrr!!!! 
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Activity 1 - Stress Effects Indicator 
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Part 2 - Emma and Chrissy in...Coping with Stress 
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Activity 2 - Coping Sorter 
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The 23 Coping Skills (divided into PRODUCTIVE, NON-PRODUCTIVE & REFERENCE TO OTHERS) 
which need to be sorted in this activity are: 
PRODUCTIVE COPING (Solving the Problem) 
 Focus on solving the problem - Tackling the problem by learning about it and taking 
into account different points of view or options 
 Work hard and achieve - Applying yourself and putting in all your efforts to succeed 
 Focus on the positive - Having a cheerful or positive outlook about the situation 
 Seek relaxing diversions - Doing things to relax (other than sport), such as reading, 
painting or listening to music 
 Physical recreation - Playing sport, keeping fit 
 Accept best efforts - Accept how things are because I have done my best 
NON-PRODUCTIVE COPING 
 Not coping - Not doing anything that helps deal with the problem 
 Worry - Being concerned about the future 
 Ignore the problem - Trying to block out the problem 
 Wishful thinking - Hoping that things will turn out well 
 Tension reduction - Trying to make yourself feel better by doing something to release 
tension, such as eating or drinking too much 
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 Self-blame - When you see yourself as responsible for the problem or worry  
 Getting sick - I just get sick 
 Giving up - I just give up 
 Keep to self - Withdrawing from others and trying to keep them from knowing about 
your concerns 
 Acting up - Act up and make life difficult for those around me 
REFERENCE TO OTHERS  
 Invest in close friends - Relying on a close friend or relationship 
 Seek social support - Sharing your problem with relatives or friends so that they can 
listen and /or help you deal with it 
 Seek professional help - Going to a qualified person for help, like a teacher or 
counsellor 
 Trying to be funny - Try to be funny 
 Seek spiritual support - Praying and/or believing in assistance from God or a spiritual 
leader 
 Seek to belong - Caring or being concerned about what others think 
 Social action - Letting others know about the concern and getting support by writing 
petitions or organising a meeting 
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G.2 Module 2 - Coping 
Part 1 - Emma and Chrissy in...Non-Productive Coping Strategies 
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Activity 1 - Helpful or not? 
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Part 2 - Emma and Chrissy in...Emotional Eating! 
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Activity 2 - To eat or not to eat? 
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G.3 Module 3 - Problem-Solving 
Part 1 - Emma and Sam in...Problems! 
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Activity 1 - Emma has a problem - Part 1 
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Part 2 - Emma and Sam in...More Steps in the Right Direction! 
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Activity 2 - Emma has a problem - Part 2 
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G.4 Module 4 - Social Support 
Part 1 - Alex and Chrissy in...The Social Support Network 
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Activity 1 - My Social Support Network 
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Part 2 - Chrissy in...Help from a Pro! 
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Activity 2 - Who can help? 
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G.5 Module 5 - Goal Setting 
Part 1 - The ACES Team in...Looking Ahead! 
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Activity 1 - SMARTER goal PATHS 
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Printout: 
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Part 2 - The ACES Team in...Good Luck! 
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Final Quiz - Who wants to be Stress Free? 
 
Sample quiz questions: 
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G.6 Additional Resources 
 
 
 
Time Management 
Comic - Alex and Chrissy in...Time Management HELP! 
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Time Management - To do List Handout 
 
 
325 
Time Management - Timetable Handout 
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Positive Thinking 
Comic - Emma and Sam in...Positve vs. Negative 
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Positive Thinking - Handout 
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Relaxation and Physical Exercise 
Comic - The ACES team in...Some Rest and Relaxation 
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Relaxation and Physical Exercise - Handout 
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Appendix H - ACES web development software 
 
 
The website was developed using PHP (CakePHP framework), a MySQL database, standard 
compliant XHTML/CSS , Javascript and the jQuery framework.  No flash driven content was 
used on the website.  It was hosted on an Apache web server at the web developers’ US-Based 
dedicated Linux server.  
The website was based on the web developers’ content management system (PreeoCMS).  
This content management system (CMS) was modified and tailored specifically for ACES’ 
requirements.  The CMS is user-friendly and enables the modification of the content of the 
website without the need of relying on the web developers. 
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Appendix I -  Baseline and follow-up 
questionnaire (online data collection tool) 
Kindly note that the participants will answer these questions online. 
Perceived Stress Scale (Cohen, Kamarck et al. 1983) 
The following questions ask you about your feelings and thoughts during the 
last month. 
In each case, please indicate by circling one of the numbers, how often you felt 
or thought a certain way. For example if your reply to the first item is ‘almost 
never’, you would circle 2: 
1   ②   3   4   5 
never   almost  never  sometimes  fairly often  very often 
1. In the last month, how often have you been upset because of something that 
happened unexpectedly? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
2. In the last month, how often have you felt that you were unable to control the 
important things in your life? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
3. In the last month, how often have you felt nervous and ‘stressed’? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
4. In the last month, how often have you felt confident about your ability to 
handle your personal problems? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
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5. In the last month, how often have you felt that things were going your way? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
6. In the last month, how often have you found that you could not cope with all 
the things that you had to do? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
7. In the last month, how often have you been able to control irritations in your 
life? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
8. In the last month, how often have you felt that you were on top of things? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
9. In the last month, how often have you been angered because of things that 
were outside of your control? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
10. In the last month, how often have you felt difficulties were piling up so high 
that you could not overcome them? 
1   2   3   4   5 
never   almost  never  sometimes  fairly often very often 
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Dutch Eating Behaviour Questionnaire  (DEBQ; Van Strien 2002)  
[obtained permission to put questionnaire online] 
The following questions relate to how you may react around food and what you 
would do in situations related to food. 
In each case, please indicate by circling one of the numbers, how often you felt 
or thought a certain way. For example if your reply to the first item is ‘rarely’, you 
would circle 2: 
1   ②   3   4   5 
never   rarely   sometimes  often   very often 
1. Do you have the desire to eat when you are irritated? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
2. Do you have a desire to eat when you have nothing to do? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
3. Do you have a desire to eat when you are depressed or discouraged? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
4. Do you have a desire to eat when you are feeling lonely? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
5. Do you have a desire to eat when somebody lets you down? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
6. Do you have a desire to eat when you are cross? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
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7. Do you have a desire to eat when you are approaching something unpleasant 
to happen? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
8. Do you get the desire to eat when you are anxious, worried or tense? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
9. Do you have a desire to eat when things are going against you or when things 
have gone wrong? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
10. Do you have the desire to eat when you are emotionally upset? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
11. Do you have a desire to eat when you are bored or restless? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
12. Do you have a desire to eat when you are frightened? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
13. Do you have a desire to eat when you are disappointed? 
1   2   3   4   5 
never   rarely   sometimes  often   very often 
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Adapted version of the Motivational Stages of Change for 
Adolescents recovering from an Eating disorder (MSCARED; Gusella, 
Bird, & Butler, 2003) 
The term ‘emotional eating’ refers to eating in response to negative emotions such as stress. 
Where are you in this process? (Tick the stage that best describes you) 
Precontemplation: Other people think I engage in emotional eating, but I don’t; 
Contemplation: I realize I engage in emotional eating but I’m not sure I’m ready 
to change; 
Preparation: I’m planning to “take action” against my emotional eating in the 
next 1 to 6 months; 
Action: I have taken definite actions against my emotional eating within the past 
6 months; 
Maintenance: I am working to maintain the changes I have made to “take action” 
against my emotional eating 
Demographic Questionnaire 
The following questions relate to your personal background and will help the 
researcher classify your answers. Remember that all the answers you give are 
confidential – No one will see your answers apart from the researcher. 
Unless otherwise specified, please indicate your answer by ticking the relevant 
box � 
_____________________________________________________________________ 
1. Age: 14 � 15 � 16 � 17 � 
2. Current Email Address (please specify): ______________________________ 
3. Gender: Male � Female � 
4. Please weigh yourself without clothes. 
What is your weight in kilograms? (please specify) __________ 
5. Please measure your height without shoes. 
What is your height in centimetres? (please specify) __________ 
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Evaluation Questionnaire (for Follow-up Questionnaire only) 
Open‐ended questions about: 
 satisfaction with overall presentation 
o Were you satisfied with the overall look and the content/material presented in 
ACES?  Do you have any suggestions about how it could be improved? 
 ease of navigation 
o Did you have any difficulties finding your way around the ACES website?  If 
yes, what could be improved? 
 language and tone 
o Did you find the language and tone used in ACES appropriate?  Do you feel it 
was easy to understand or was it hard? 
 visual appeal 
o Did you like the way the ACES website looks?  What did you like about the way 
it looks?  What didn’t you like about the way it looks? 
 trustworthiness 
o Do you believe you could trust the information presented in the ACES 
website?  Why? 
 perceived relevance 
o Did you find the material presented in ACES relevant to you?  Was the 
information presented what you needed or did you feel that the information 
was not suitable for you? Explain. 
 level of interest of content 
o Did you find the material presented in ACES interesting?  
o Which part of ACES did you find to be the most interesting? 
o Which part of ACES did you find to be the least interesting? 
 perceived gain in knowledge 
o Do you feel that you know more about how to manage your stress levels after 
taking part in ACES? 
 whether participants would recommend the intervention to friends or other 
adolescents 
o Would you recommend ACES to your friends or to other adolescents?  Why? 
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 whether participants believe that their stress levels have decreased  
o Do you believe/feel that you are less stressed after taking part in ACES? 
 whether participants believe that their emotional eating has decreased 
o Do you believe/feel that you engage in emotional eating less after taking part 
in ACES? 
 perceived usefulness in decreasing emotional eating and whether there were any 
external factors that may have affected their stress and emotional eating levels during 
the intervention period (e.g. examinations). 
o Do you think that ACES  is useful in decreasing emotional eating? Why? 
o Where there any external factors (other things you may have experienced in 
your life such as examinations) that may have affected your stress levels 
during your 8-week participation in ACES? If yes, what were these external 
factors? 
o Where there any external factors (other things you may have experienced in 
your life such as examinations) that may have affected your emotional eating 
levels during your 8-week participation in ACES?  If yes, what were these 
external factors? 
o Did you complete all the 5 modules presented in ACES? Why? 
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Appendix J -  Permissions to carry out Phase 2 
Study 
J.1 Ethics approval for Phase 2 
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J.2 Phase 2 approval from the Maltese Episcopal Conference -
Secretariat for Catholic Education 
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J.3 Phase 2 permission to carry out research in State Schools 
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Appendix K -  Phase 2 invitation letters and 
information leaflet 
K.1 Invitation letter for first recruitment period 
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K.2 Amended invitation letter for second recruitment period 
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K.3 Phase 2 information leaflet 
Outer side of leaflet: 
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Inner side of leaflet: 
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Appendix L - Phase 2 recruitment advertisements 
L.1 Print Advertisments 
 
Monday, June 25, 2012, 02:12 by Juan Ameen 
Stress linked to teenage obesity 
With Malta ranking among the countries with the highest incidence of teenage obesity, a 
Maltese nutritionist has set out to give them the skills to avoid trying to eat their way out of 
stress. 
Nearly 70 per cent of Maltese adolescents could be classified as high emotional eaters, 
according to a PhD study carried out by registered nutritionist and occupational therapist 
Daniela Cassola. 
The study, which was done at the University of Plymouth, looked into the relationship between 
stress, coping and eating behaviours in Maltese adolescents. 
Emotional eating is eating in response to, or to cope with, emotions such as stress or anxiety 
and may lead to weight gain and obesity, said Mrs Cassola, 31. 
“There is already a very high prevalence of overweight and obesity in Maltese adolescents, with 
more than one fourth of Maltese teens being overweight or obese,” she pointed out. 
If nothing is done to help reduce emotional eating in teens, this could worsen the already bad 
obesity problem, she said. 
As part of her PhD study, Mrs Cassola has created an online programme for Maltese teenagers 
that gives them advice on how to manage their stress levels and emotional eating by learning 
coping skills. 
Called Aces - Adolescents Coping with Emotional Eating and Stress - the five-week programme 
caters for those aged between 14 and 16. 
It includes topics such as problem-solving, seeking social support, goal-setting and time 
management, dealt with in an interactive manner. 
Mrs Cassola invited parents to contact her by emailing daniela.cassola@plymouth.ac.uk with 
any further questions they might have concerning the study and to learn how their children can 
take part in the programme. www.aces.org.mt.  
363 
 
Testing an Online Intervention for Stress and Emotional Eating in 
Maltese Adolescents 
Sunday, 01 July 2012, 00:00 
Are you concerned about your teen’s ability to cope with stress? Parents of 14 to 16-year-old 
adolescents are being invited to find out how their teens can take part in a Ph.D. research study 
testing out a new five-week online stress-management program - www.aces.org.mt. 
This program is called ACES which stands for Adolescents Coping with Emotional Eating and 
Stress. It aims to help 14 to 16-year-old Maltese adolescents to learn to manage their stress 
levels as well as any emotional eating by acquiring adequate coping skills. 
Emotional eating is eating in response to/or to cope with emotions such as feeling stressed, 
upset or anxious. There seems to be a very high rate of emotional eating in Maltese teens. A 
recent study about the relationship between stress, coping and eating behaviours in Maltese 
adolescents (University of Plymouth) found that almost 70% of participants can be classed as 
high emotional eaters. Emotional eating and inadequate coping skills have been linked to 
overeating and obesity. 
ACES covers a number of different topics such as problem-solving, seeking social support, goal 
setting and time management in a fun and interactive manner. The material presented in ACES 
is based on the results of a previous research study carried out (Stress, coping and eating 
behaviours in Maltese adolescents: Developing a model for an effective online intervention for 
the reduction of stress and overeating - Daniela Cassola, Professor Anne de Looy, Professor 
Ray Jones, University of Plymouth). These results have been presented at the 5th 
DIETS/European Federation of the Associations of Dieticians Conference in Barcelona as well 
as at the 19th European Congress on Obesity in Lyon. 
Parents of 14 to 16-year-old adolescents are invited to contact Daniela at 
daniela.cassola@plymouth.ac.uk with any further questions concerning the study and to get to 
know how their son/daughter can be a part of it. 
The research is funded by the University of Plymouth (United Kingdom) and is supported by the 
Health Promotion and Disease Prevention Directorate (Malta). The researcher would also like to 
thank Fantasy Tours for kindly sponsoring part of the raffle associated with this research. 
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L.2 Online Advertisments 
Figure 42 to Figure 44 illustrate screenshots of the paid advertisements which were posted on 
a social media website (Facebook).  The screenshots also show the potential reach, actual 
reach, frequency and number of clicks for the respective advertisements. 
 
Figure 42 - Online advertisement running from 21 to 28 June 2012 
 
Figure 43 - Online advertisement running from 2 to 8 July 2012 
 
 Figure 44 - Online advertisement running from 16 to 30 July 2012 
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Appendix M - Sponsorship request 
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Appendix N - External factors that may have 
affected perceived stress and emotional 
eating scores in Phase 2 
 
Frequencies 
Statistics 
 External factors 
that may have 
affected stress 
levels during 
participation in 
ACES 
External factors 
that may have 
affected 
emotional eating 
levels during 
participation in 
ACES 
N 
Valid 46 46 
Missing 79 79 
 
Frequency Table 
External factors that may have affected stress levels during participation in 
ACES 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid 
Yes 12 9.6 26.1 26.1 
No 34 27.2 73.9 100.0 
Total 46 36.8 100.0 
 
Missing System 79 63.2 
  
Total 125 100.0 
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External factors that may have affected emotional eating levels during 
participation in ACES 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid 
Yes 11 8.8 23.9 23.9 
No 35 28.0 76.1 100.0 
Total 46 36.8 100.0 
 
Missing System 79 63.2 
  
Total 125 100.0 
  
 
 
External factors identified 
External factor that may have affected stress Number of participants 
Examinations/tests 6 
Family/ family illness 3 
A lot to do 2 
Friends 2 
Choosing a school/sixth form 2 
Physical appearance 1 
Sport competition 1 
 
External factor that may have affected emotional eating Number of participants 
Examinations/tests 4 
Boredom 2 
Friends 1 
Waiting for examination results 1 
Sadness 1 
Meeting new people 1 
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Crosstabs 
Case Processing Summary 
 Cases 
Valid Missing Total 
N Percent N Percent N Percent 
External factors that may 
have affected emotional 
eating levels during 
participation in ACES * 
PSSEndCategory 
46 36.8% 79 63.2% 125 100.0% 
External factors that may 
have affected emotional 
eating levels during 
participation in ACES * 
EmoEnd2categories 
46 36.8% 79 63.2% 125 100.0% 
External factors that may 
have affected stress levels 
during participation in ACES 
* PSSEndCategory 
46 36.8% 79 63.2% 125 100.0% 
External factors that may 
have affected stress levels 
during participation in ACES 
* EmoEnd2categories 
46 36.8% 79 63.2% 125 100.0% 
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External factors that may have affected emotional eating levels during 
participation in ACES * PSSEndCategory (change from baseline to follow-up) 
Crosstabulation 
Count 
 PSSEndCategory 
Total 
PSS score 
decreased 
PSS score 
increased 
External factors that may 
have affected emotional 
eating levels during 
participation in ACES 
Yes 11 0 11 
No 21 14 35 
Total 32 14 46 
 
 
 
External factors that may have affected emotional eating levels during 
participation in ACES * EmoEnd2categories (change from baseline to follow-up) 
Crosstabulation 
Count 
 EmoEnd2categories 
Total 
Emotional 
eating scale 
score 
decreased 
Emotional 
eating scale 
score did not 
decrease 
External factors that may 
have affected emotional 
eating levels during 
participation in ACES 
Yes 6 5 11 
No 23 12 35 
Total 29 17 46 
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External factors that may have affected stress levels during participation in ACES 
* PSSEndCategory (change from baseline to follow-up) Crosstabulation 
Count 
 PSSEndCategory 
Total 
PSS score 
decreased 
PSS score 
increased 
External factors that may 
have affected stress levels 
during participation in ACES 
Yes 11 1 12 
No 21 13 34 
Total 32 14 46 
 
 
 
External factors that may have affected stress levels during participation in ACES 
* EmoEnd2categories (change from baseline to follow-up) Crosstabulation 
Count 
 EmoEnd2categories 
Total 
Emotional 
eating scale 
score 
decreased 
Emotional 
eating scale 
score did not 
decrease 
External factors that may 
have affected stress levels 
during participation in ACES 
Yes 8 4 12 
No 21 13 34 
Total 29 17 46 
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Appendix O - ACES Discussion Board 
The discussion forum was only used by 11 different participants (22 comments).  The 
researcher posted using three different usernames to promote the discussion - as Daniela 
(name of researcher), and as Alex and Emzy (peers of participants) [Table 50].  None of the 
participants posted content which was deemed as inappropriate, indicated psychosocial 
distress, or requested assistance.    
Section Question 
Total number 
of comments 
Number of comments 
made by researcher 
(posting as Alex, Daniela 
and Emzy) 
Number of comments 
make by participants 
(11 different 
participants) 
Module 1 
1 12 4 8 
2 6 2 4 
3 6 3 3 
Module 2 
1 1 1 0 
2 4 2 2 
3 3 1 2 
Module 3 1 1 1 0 
Module 4 
1 0 0 0 
2 1 0 1 
Module 5 
1 1 1 0 
2 0 0 0 
Other 
1 0 0 0 
2 1 0 1 
3 2 1 1 
Table 50: Number of comments posted in the Discussion Forum 
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O.1 Discussion Board screenshots 
 
Main Page: 
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Discussion Topics Pages (pages with zero posts have been omitted): 
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